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Falling The annual crop of grand- 
Bleachers stand failures is now being 


harvested. One man was 
killed and several seriously injured two weeks 


-ago at Tulsa, Okla., when a dilapidated stand 


went down with baseball fans. Later the foot- 
ball rooters at Greencastle, Ind., were too en- 
thusiastic as the rival teams trotted onto the 
field and the swaying of the crowd is said to 
have been the immediate cause of the collapse 
of a grandstand which injured 100 persons. 
Admonitions cannot be given too often re- 
garding the dangers from deterioration, inade- 
quate strength or lack of rigidity in structures 
stressed to the limit but a few times a year. 
Careful inspection by competent specialists is 
necessary on temporary as well as on perma- 
nent structures, while temporary stands, the 
failure record teaches, require especially care- 
ful examination and checking before their use 
is allowed. This is a subject in which local 
engineering societies might well interest them- 
selves, especially since regular inspection by 
building departments often does not include 
stands. 


Engineers on 
Service Boards Engineering Record mention 
was made editorially of the 
visit of a committee of the American Institute 
of Consulting Engineérs to the new Governor 
of New York, to urge upon him the appoint- 
ment of engineers to the Public Service Com- 
missions. On page 545 of this issue will be 
found the argument made. Simple and direct, 
it is well calculated to bring home to the 
thoughtful the-great advantage which must 
accrue to the public from the appointment of 
engineers to such commissions. Their counsel, 
having full weight as members and not as 
employees of the commissions, will-throw into 
proper relief the engineering factors which 
should control important situations. The cita- 
tion of one instance, in connection with the 
New York subways, shows how the planning 
to which the engineer is accustomed has been 
neglected. It is not amiss to repeat here what 
was said last week—that work such as the 
New York society is doing awaits engineering 
societies the country over. Many vacancies 
on public bodies will be filled Jan. 1. Now is 
the time to act.- 


Independent The failure of power for 
Power for Valves operating the valves was re- 

sponsible, in the last analysis, 
for the havoc wrought at the Pioneer power 
station of the Utah Light & Railway Com- 
pany, at Ogden, Utah, on Oct. 26. The acci- 
dental closing of a control switch, as recounted 
in the Current News Section of this journal 
last week, opened a 24-in. valve leading to a 
partly dismantled turbine. The flow cut off 
the power from the motor, and the valve, 
after being closed by hand, gave way under 
the heavy water hammer. The next valve 
above could be closed but half way, due to a 
break in the seat, passing the burden to a 
72-in. hydraulically operated valve, which 
closed all but 12 in., when the pressure was 
balanced. Finally the valve at the head of the 
6000-ft. wood-stave pipe had to be closed, and 
since power was off it had to be worked by 
hand, requiring six men two and one-half 
hours to get it down. Had there been an in- 
dependent source of power, from another sta- 


‘and Bridges 
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tion or from storage batteries, and had the 
hydraulically equipped 72-in. valve been motor 
driven, much of the damage would have been 
avoided. Hand-drive is a poor dependence in 
an emergency; and motor-drive with sole de- 
pendence on the station generators is likely to 
fail at critical times. The’ collapse of the 
pipe line due to vacuum behind the receding 
water column also carries its lesson—that care- 
ful consideration must be given to the pro- 
vision of air vents in penstock lines. 


Motor Trucks The collapse on Nov. 6 near 
South Royalton, Vt. of a 
section of a bridge floor 
under a heavily loaded motor truck, with the 
resulting death of the owner of the truck, is 
a warning which the New England road 
authorities should take to heart. Traction en- 
gines which test highway bridges so thor- 
oughly in the Central States are little used in 
New England, and road rollers and interurban 
cars are not likely to come on these structures 
until an engineer or contractor has ascertained 
their ability to carry such weights. So the 
old bridges, until within a year or so, have 
never been tested by anything heavier than 
the loaded farm wagons for which they were 
designed. With the advent of the motor truck 
very heavy loads came unexpectedly on these 
light bridges. The truck that went through 
the Vermont bridge was reported to weigh 
3 tons and to have had a 7-ton load, and was 
making a run to determine the practicability 
of using such trucks for moving furniture 
long distances. This business is developing 
rapidly in New England, and will impose 
dangerous loads on many old bridges. These 
loads are but the precursors of the road roller 
and probably of the traction engine, for this 
section will not long remain as unprogressive 
agriculturally as it is to-day. The old bridges 
have been satisfactory for so many years that 
there is an unwarranted but deep-seated local 
belief in their adequacy. They are dangerous 
for heavy loads, huwever, and the States 
would do well to arrange for such an inspec- 
tion of them, or of those on important routes, 
as the State of New York conducted a little 
more than twenty years ago, when the con- 
dition of the railway bridges within its boun- 
daries was subject to serious question. More- 
over, the rapid improvement of roads in that 
section will increase the truck traffic and ex- 
pose a great number of structures to loads 
they were not designed to carry. 


There is much food for re- 
flection in the report of the 
board of arbitration, which 
on Nov. ‘to, under the Newlands Act, 
granted in part the demands of the rail- 
road conductors and trainmen. The board 
was composed of Seth Low and Dr. John 
H. Finley, representing the public; W. W. 
Atterbury and A. H. Smith, representing 
the railroads, and L. E. Sheppard and D. L. 
Cease, representing the brotherhoods. The 
award, representing a 7 per cent increase, 
will amount to about $6,000,000 per annum— 
about one-third of the demands; the men lost 
in their request for extra pay for overtime 
work and for service on trains with two or 
four locomotives. The 7 per cent increase 
puts the wages on the same basis as in the 
South, but still lower than in the West. The 


Trainmen Win 
Wage Advance 


cost of living, which the board has found has'- 
risen 7 per cent since the wage adjustment in:, 
1910, may also have had an influence on the 
result. Extra pay for overtime was denied be- 


cause the railroads cannot prevent: delays;: .:)- 


while higher rates on “double-headed”: trains «: 
were refused because increased productiveness 
of equipment imposd little or no additional 
burdens on the men. The guiding principle in 
making the award was that the wages should 
be determined solely on their adequacy from 
the standpoint of the men. In fact, the report 
goes so far as to say that the board could not 
be influenced by the dilemma in which rail- 
roads find themselves because of the inability 
to charge higher rates. They intimate plainly 
that they favor an increase in freight rates, 
not only that the railroads may be able to pay 
higher wages, but also that they may on an 
increasing scale provide equipment that will 
tend to greater safety. To the contention that 
under the “full-crew” laws the extra men 
should get lower pay, the board replies that it 
is “not its function to correct mistakes of the 
legislature, if such mistakes have been made.” 
From these positions of the board one con- 
clusion seems inevitable—that before long all 
matters relating to the railways of the country 
must be placed under the jurisdiction of one 
body, the Interstate Commerce Commission. 
When a board without authority to increase 
rates can grant a wage increase while intimat- 
ing that it has disregarded the railroads’ abil- 
ity to pay it, and when further it admits that 
part of its award may be unjust because legis- 
latures have made mistakes, there seems no 
escape from the conclusion that some one body 
must control all these factors if the railroads 
of the country are to have even a fighting 
chance. 


Tempting 
the Fates 


The design of a sewerage 
system is commonly looked 
upon by the uninitiated as a 
very simple problem. Nothing seems easier 
than to lay a lot of pipe, connect laterals with 
main sewers and lead all to convenient out- 
falls. Those, however, who have burned the 
midnight oil in trying to design a layout with 
proper grades know that the work is not for 
the tyro. Moreover, the problem does not 
begin and end at the drafting board. The 
search of records and the discovery of subsur- 
face conditions are necessary preliminaries to 
intelligent procedure. Then, too, there is no 
neater problem in hydraulics than to determine 
the runoff it is advisable to care for. That 
these facts are not well understood by many 
intrusted with the engagement of engineers to 
design sewerage systems is evident from ex- 
amination of existing works. Sewers are 
found to run uphill, some are too small for rea- 
sonable future use, others so large and flat as 
to be elongated cesspools between storms. In 
this connection Peoria, Ill., has recently come 
into the limelight and is now tempting the 
fates by accepting sewer designs at a figure 
far below that which competent engineers have 
found to be the necessary minimum. The work 
consists of the design of a sewerage system 
costing somewhere between $400,000 and 
$500,000. It is understood that plans, esti- 
mates and report are to cost the city $350, 
while, if the work goes ahead, completion of 
details, preparation of specifications, attending 
hearings and lettings and giving counsel up 
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to the time of signing the contracts are to cost 
$1200 additional. In other words, the prelim- 
inary work is to be done for less than one- 
tenth of I per cent of the cost and the later 
work for three-tenths of I per cent additional 
—in all for less than half of I per cent, as 
against at least 24% per cent which an eng!- 
neer of standing would find it necessary to 
charge. If Peoria believes it can get some- 
thing for nothing it is in a way either to add 
enormously to its experience account or to do 
that which, proverbially, is impossible—have 
its belief substantiated. Even a chainman can 
make rough figures to prove that adequate sur- 
veys, borings and maps cannot be made with 
decent surveying talent for the $350 fee cov- 
ering the preliminary work. Even less is it 
possible for the additional $1200 to get engi- 
neering ability equal to the detailing of such 
a system, the writing of specifications and the 
giving of competent advice during the stress- 
ing times preceding the signing of the con- 
tract. If not too late, it is time for Peoria to 
halt and take counsel. There is danger ahead. 


An Unsatisfactory Report 


There has been much controversy regarding 
the cost of maintaining concrete roads, par- 
ticularly as to those in Wayne County, Michi- 
gan, on which, it was claimed, only $300 had 
been spent up to last winter. When it is re- 
membered that some of these roads had been 
down since 1909 and that there were about 22 
miles at least a year old, this 1s a remarkable 
record. The correctness of the costs has, how- 
ever, been questioned. It was hoped, there- 
fore, that the seventh annual report of the 
County Road Commissioners would shed light 
on the subject. The report, covering the pe- 
riod from Oct. I, 1912, to Sept. 30, 1913, has 
now been issued. It is disappointing. An im- 
partial reader, knowing the controversy, can- 
not but feel that the issue has been deliberately 
dodged. The county has, through its repre- 
sentatives, invited attention to its work. It 
owes to those who have accepted the invita- 
tion a frank and full disclosure of all the 
facts; and certainly in highway building, par- 
ticularly in the present state of the art, the 
facts that a highway official or an engineer 
wants are as much in the account books as in 
those elements which can be seen on the 
ground. 

The report is deficient, first, in its failure to 
present a full record of maintenance costs and, 
secondly, in omitting the mileage of new roads 
constructed, so that it is impossible to figure 
their unit cost. The first deficiency is all the 
more surprising because details as to expendi- 
tures are given on new construction, though 
not in a form reducible to a “per mile basis.” 
As to the second deficiency, it may-be noted 
that in previous reports the mileage of each 
new section was given in connection with the 
costs. 

The only figure given on the maintenance of 
concrete roads is the total cost, $1450—for 
tarring all longitudinal and transverse cracks. 
There is no allocation between labor and mate- 
rials, nor is it stated whether this sum in- 
cludes the cost of filling holes. Presumably, 
however, it does. Moreover, while resurfac- 
ing might well be carried separately on the 
books, its cost must be known in determining 
the value of concrete roads. No data are 
given on this head. 

The figure quoted, $1450, indicates a main- 
tenance cost, for 60 miles of road, of $24 per 
mile per annum, exclusive of work on 
shoulders, ditches and culverts. This is ex- 


ceedingly low, and naturally will attract atten- 
tion. The previous maintenance figure, $300, 
for all the roads for their whole life up to 
the end of 1912 and the statements of low 
up-keep costs resulted, before the appearance 
of this report, in estimates quite at variance 
with the figures now announced. [For exam- 
ple, Mr. Paul E. Green, reporting on con- 
crete roads for two suburbs of Chicago, 
estimated the maintenance costs for 1913 at 
$2378 for cracks alone, based on his observa- 
tions of the work of a tarring gang. He 
makes an additional allowance of $820 for 
filling holes, but this is for the two years 1912 
and 1913. Assuming that half of this is 
chargeable to 1913, the maintenance cost would 
be about twice what is indicated in the report. 

If, now, the cost of the resurfacing in 1913, 
estimated by Mr. Green to be about $1713, be 
spread over the 60 miles, there will be an addi- 
tional “per-mile” charge of about $30—a total 
of, approximately, $78 per mile per annum. 
While there is good reason for the contention 
that the later roads will not need resurfacing 
as early as did the first, if at all, proper deduc- 
tions from the Wayne County work require 
that these costs be considered. 

Furthermore, since Mr. Green gives an 
analysis of his figures they are as likely to be 
accepted, particularly by those “with an axe 
to grind,” as is the single lump sum given in 
the report. 

It is apparent, therefore, that the failure of 
the report to meet the issue by detailed figures 


leaves engineers at sea as to the merits of the 


controversy. Whether the total given in the 
report, supplemented by estimates an engineer 
will make for himself, or even Mr. Green’s 
figures, would tend to discourage the construc- 
tion of concrete roads depends much on what 
one assumes to be necessary in a pavement 
designed for fairly heavy traffic, and upon the 
life which experience and judgment indicate 
should be allowed for different pavements. A 
full report, however, would have put engi- 
neers nearer the solution of the problem. 


Flattening the Efficiency Curve 


An interesting feature of efficiency studies 
in connection with the work of industrial 
organizations is the determination of limiting 
times and outputs outside of which the most 
economical service disappears. The efficiency 
curve of a steam turbine, of a reciprocating 
engine, electric generator, motor or designing 
organization invariably has the characteristic 
of remaining substantially constant between 
certain loads, while above and below these 
limits satisfactory and equally economical 
operation cannot be had. A boiler factory or 
a rail mill yields its product at the lowest unit 
cost only inside a certain range of outputs and 
a specific plant for field work likewise exacts 
its toll of increased unit expense if its owner 
operates it far below its capacity or forces it 
to an accomplishment outside that which rea- 
sonably may be demanded. Engineers en- 
gaged in betterment work meet this condition 
constantly, and there is no greater test of 
designing and administrative ability than the 
speed with which a plant or organization pre- 
pared to meet changing requirements attains 
and then holds its maximum efficiency within 
a few per cent of its normal best. 

It is one problem to design a great railroad 
classification yard, repair shop or power plant 
to perform its work most efficiently within a 
narrow set of demands and another to plan 
and assemble such an installation in a manner 
which yields highly efficient service soon after 


the physical equipment is ready for duty. Lhe 
necessity ot building tor the future is often 
a very serious handicap to the engineer seek- 
ing highly efficient operation under present 
conditions, and there 1s no question that vast 
sums of money are yeariy lost in cases where 
a policy of waiting tor business to grow up to 
newly established facilities is permitted with- 
out vigorous effort to avoid its apparently in- 
evitable wastes. 
cern builds an important extension to its plant, 


invests heavily in organization or machine ~ 


capacity which the near future will surely de- 
mand and then is grievously disappointed 
because the first six months’ operating records 
fail to show even an approximation to the 
economies promised by the accepted estimates 
for full-load performance. The sight of equip- 
ment standing in reserve against emergencies 
and bearing its burden of fixed charges is 
often unwelcome to the manager of such a 
property, but it is as nothing to the thorn in 
the flesh of rows of machines, lines of draft- 
ing tables and groups of motor trucks com- 
mandeered for service before their full duty 
is required, The avoidance of as much of this 
waste as possible is a supremely important 
problem. 

Here is where the advice of the expert con- 


sulting engineer specializing in this or that - 


field becomes immensely valuable to the organ- 
ization making use of his services. In a rep- 
resentative case where a new industrial plant 
-Was required, the heads of the various depart- 
ments were all invited to submit their recom- 
mendations as to floor space and arrangement. 
When the figures in the different reports were 
added, it appeared that 450,000 sq. ft. were 
required to house the several departments. 
When the reports were analyzed by an indus- 


trial engineer who was an old hand at co- - 


ordinating inter-departmental schemes it was 
found that the company’s work could be 
handled with the greatest advantage on 
225,000 sq. ft. of floor area. The installation 
was made on this basis, with the result that 
every department, despite the 450,000 sq. ft. 
estimated as necessary received a substantial 
increase in space over that which had for- 
merly limited its efficiency; lost motion be- 
tween related departments handling work in 
sequence was practically eliminated; and even 
then a liberal allowance for future growth was 
arranged for in the plans, partly by roofing 
over more space than could at once be utilized 
and, in the main, by designing one and two- 
story structures for later one or two-story 
additions. Almost immediately after the vari- 
ous departments were transferred from their 
old to their new locations the improved de- 
sign of the structures and facilities on the 
latter began to show itself in reduced delays 
and a greater volume of output in proportion 
to the payroll. 

To extend the range of maximum efficiency 
in newly established plants and organizations 
it should be clear that a niggardly policy in 
regard to preliminary investigations will de- 
feat its own ends. Enough money ‘must be 
expended to enable engineers of the proper 
training and judgment to take time to work 
out the economic limits of various equipment 
combinations and investments. A sense of 
proportion is everything in tasks of this char- 
acter. If the betterment scheme calls for the 
use of a large number of motor trucks to han- 
dle a volume of business rapidly growing but 
still insufficient to demand the intensive use of 
such machines, it is plain enough to the ex- 
pert that the orders for such equipment should 
be distributed over a protracted period; while, 
on the other hand, it will very likely pay to 
provide the ultimate garage facilities at the 
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beginning, including the complete wiring for 
local lighting and power and the installation 
of the maximum number of charging plugs 
and controlling switches in case the fleet is 
ot the electric type. Anticipation of the 
growth of business by graphic and arithmetical 
studies, the avoidance of penny-foolish “econ- 
omies” along the line of refusing to install 
inexpensive auxiliary equipment until its serv- 
ice becomes imperative, strict attention to the 
analysis of operating records during transi- 
tion periods and greater care in using equip- 
ment suited to the existing loads where the 
machinery is well subdivided will go a long 
way toward flattening the efficiency curve in 
the region of its maximum values and toward 
forcing the investment to yield an earlier and 
a better return, 


The Rocks Ahead of the Continua- 
tion School 


Reference has already been made in these 
columns to some of the differences of opinion 
which have been brought forth by recent dis- 
cussion of the continuation school. This 
movement has found favor with manufacturers 
and workmen, but the teachers either fail to 
appreciate the gravity of the problem which 
the continuation school aims to solve or else 
believe that their methods offer a solution. 
Whichever may be the case, fair-minded men 
who inquire into the conditions will find that 
the pedagogue’s solution is inadequate and that 
a strong stand will soon be necessary in order 
that pedagogical ideals may not misdirect and 
nullify a movement which, under proper guid- 
ance, has been very successful abroad. 

The educators advocate “trade” schools so 
strongly that one must construe their stand as 
a belief that these schools can really solve the 
problem. But what does the record show? 
Vor thirty years trade schools have been urged, 
yet 50 per cent of our children still leave 
school after the sixth grade and get no further 
training. Evening classes are doing some 
good, but the number which use them are ex- 
ceedingly small. Yet in the face of these con- 
ditions the demand for trade schools goes on. 
Only two weeks ago the Superintendent of 
Public Schools of New York berated the Board 
of Estimate for refusing to appropriate money 
for such institutions. His theory is correct— 
that means should be provided for giving voca- 
tional training to the 40,000 children who an- 
nually leave New York’s schools at the age 
of 14; but his remedy is wrong. The thou- 
sands of dollars appropriated for his plans 
would go to educate only a few, neglecting 
those thousands whom necessity forces to earn 
their living, no matter how alluring the trade 
courses offered. 

It must not be assumed that criticism is here 
leveled against the trade school as such. It 
does a good work so far as it goes; but it 
educates a hundred where the same amount 
spent on the continuation plan would help to 
prepare 2000 or 2500 for better citizenship. 
Records of thirteen trade schools in the United 
States show that the cost per pupil is about 
$250 per annum, exclusive of cost of plant. 
Contrast with this the record of Wisconsin’s 
first year with the continuation school—a cost 
per pupil of only $10. In that State the en- 
rollment for the first full year was 15,000, and 
this without a penny’s outlay in new buildings, 
and only small expenditure for equipment. 
This year 25,000 pupils at least are expected. 
The employers of the State are warm in their 
praise of the movement, and though there was 
Opposition in some quarters at the staft, it 


melted away when the methods and aims were 
clearly comprehended, 

One thing that Wisconsin's experience 
should teach is that large expenditure—the 
common American method of measuring suc- 
cess—is not necessary. Employers have given 
aid with a will, and competent teachers, not 
pedagogues but men and women from the 
stores and the shops, have not been difficult 
to find. 

As to the control of these schools, also, there 
is controversy. The educators demand that it 
shall be in their hands, conceding that boards 
of employers and employees might have purely 
advisory functions. That such control will not 
result in the heartiest co-operation of employ- 
ers is patent, and that it may result in com- 
pletely subverting the aims of the schools is 
evident from the records of the trade schools 
and evening classes. In Wisconsin the regular 
boards of education have no authority over the 
continuation school. A separate board is con- 
stituted, consisting of the city superintendent 
of schools, two employers and two employees, 
the superintendent affording a connection with 
the regular school system. Likewise, the State 
board consists of educators, employers and em- 
ployees, three from each class. This method 
of control has, without doubt, been largely re- 
sponsible for the excellent co-operation se- 
cured. 

It is well for the educated and influential 
members of every community to have in mind 
the facts here emphasized, for there are signs 
that the country is waking up to the need for 
continuation schools. Already Massachusetts, 
Connecticut and Indiana are considering legis- 
lation which, there is reason to believe, will 
find its way into the statute books during the 
coming winter. Continuation schools must be 
managed not by pedagogues but by them 
jointly with employees and employers, the two 
latter classes, as in Germany, forming a ma- 
jority of the board. Any other arrangement 
will prevent the schools from working in close 
touch and sympathy with the industries and 
commercial life and seems foredoomed to par- 
tial or total failure. 


Recent Structural Progress in Power 
Distribution 


Coincident with the rapid development of 
electric-power transmission have come new 
standards as to related structural matters. In 
work of large magnitude the designs of one 
set of experts may have to be checked by 
specialists in several lines, as in the case of 
steel towers for long spans, which involve 
heavy investment costs and great service re- 
liability. The electrical engineer may design 
such a tower with detailed service require- 
ments in mind, but the structural engineer 
may properly be given a free hand in the 
final makeup of drawings and specifications. 
In the less spectacular, but just as important, 
field of power distribution the results of joint 
engineering effort are equally satisfactory. 

Structural progress in power distribution 
shows itself to better advantage in the 
handling of high-voltage circuits and appa- 
ratus than perhaps anywhere else. The open- 
air type of substation familiar in the dry cli- 
mate of the Rocky Mountain tableland is push- 
ing eastward. In Massachusetts alone, where 
hut a few years ago the highest electrical pres- 
sure in use on outdoor lines was 13.200 volts, 
two substations capable of handling energy at 
nine times this potential are under construc- 
tion, and a third, designed for a considerably 
lower voltage, will shortly be completed by an 


interurban railway company. Modern meth- 
ods of unit insulation, combined with the use 
of structural steel towers and supporting 
bridges for outdoor busbars and disconnect- 
iug switches, appear more than equal to over- 
coming even the boisterous and variable cli- 
matic conditions of the Atlantic Coast. In 
work of this sort the transformer units needed 
and the oil circuit-breaker equipment are of 
great bulk, demanding a wholesome amount of 
elbow room when in operation, while the ex- 
posed conductors force the designer to grant 
them clearance spaces which have literally 
revolutionized the arrangement of apparatus. 
I<conomy in building construction and the re- 
quirements of safe operation are jointly work- 
ing to keep extra-high-tension equipment of 
all kinds in the open air. The mounting of 
such apparatus, its reasonable protection from 
accumulated water, accessibility for repairs 
and adjustments, the safeguarding of the 
equipment against abnormal wind and sleet 
strains, provision for withdrawal of heavy 
unit sections, consideration of bending and 
twisting stresses, expansion and contraction, 
and in some cases the supply of circulating 
water of the requisite quality—all need com- 
petent engineering treatment. This is for- 
tunately being accorded in most cases where 
power is distributed from ultra-dangerous 
lines, and the civil engineer is collaborating 
more and more frequently in the structural 
side of high-tension plants. 

It is noteworthy that even in cases where 
moderately high voltages are being used in- 
doors, say under 60,000, increased skill in the 
disposition of equipment is apparent. One 
constantly finds lightning arresters of the elec- 
trolytic type installed on the roof, with short 
taps to the horn gaps from incoming line con- 
ductors dead-ended at multiple-dise strain in- 
sulators attached to steel or pipe-frame sup- 
ports. Special thought has been given to the 
design and construction of entrance cones and 
bushings, thoroughly waterproofed against 
creeping dampness around the roof surface 
and entering leads. The mounting of insula- 
tors on special steel framing or pipe structures 
crossing the building far above the tops of 
transformers and switches is coming into 
greater favor; and by the use of copper tub- 
ing and pipe fittings of the same material 
where the direction of lines changes a rigid 
and thoroughly satisfactory interior wiring 
layout is secured. A striking refinement in the 
arrangement of the ordinary simple discon- 
necting knife switches used in breaking phases 
in lines and on each side of apparatus subject 
to overhauling lies in the mounting of this 
equipment on multiple petticoat insulators 
fastened on horizontal axes to box framing of 
fabricated steel members carried across the 
station and supported at the ends and at inter- 
mediate points by pipe framing and I-beams of 
small size, 

More and more the supporting of high-volt- 
age apparatus on wooden baseboards is pass- 
ing away, and it is a far cry from the plant 
with disconnecting switches mounted near the 
floor and behind the switchboard to the pres- 
ent installations in which busbars are carried 
either on insulators supported on structural 
steel or pipe framing or else housed in con- 
crete compartments free from dust and mois- 
ture, with wired glass inspection windows and 
segregated switches controlled from an oper- 
ating center, to which only low-voltage con- 
duit-inclosed wires are run, in which clear- 
ance receives its due as a factor in safe and 
flexible operation, and where the mechanical 
breakage of conductors is guarded against by 
all the resources of modern constructive 
ability. 
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Failure of Groined Arches at Baltimore’s New 
Water- Filtration Plant 


Collapse Was Caused by Premature Loading of Concrete Arches with 
Earthfill without Provision for Taking Up Thrusts, Groins Acting as Cantilevers 


By James W. Armstrong, Engineer, Filtration Division, City Water Department 


The failure on Oct. 20 of a portion of the transmitted through a barrel arch to the 
groined arches of one of the filtered-water re-  groined arches beyond. The space between 
servoirs at Baltimore, as reported in the Cur- 
rent News Section of the Engineering 
Record of Oct. 25, has attracted considerable 
attention, and in order to secure an unbiased 
opinion of the merits of the design, the cause 
of the failure, and the best method of remedy- 
ing the trouble, the Baltimore Water Board 
authorized Mr. Ezra B. Whitman, water en- 
gineer, to secure the advice of an engineer 
experienced in groined-arch construction to re- 
port on the situation. Mr. John H. Gregory, 
of the firm of Hering & Gregory, consulting 
engineers, of New York City, was selected to 
investigate the failure. His report, submitted 
last week, ascribed the collapse to the prema- 
ture loading of the concrete barrel arches and 
groined arches with earthfill, Excerpts from 
the report are given in the latter part of this 
article. 


GROINED-ARCH DETAILS. 


The groined arches which fell were to form 
a portion of the cover over one of the filtered- 
water reservoirs which are being constructed 
in connection with the filtration plant at Lake 
Montebello. Each of the twin reservoirs 
measures 241 ft. x 258 ft. 6 in., inside dimen- 
sions. They are separated by a reinforced- 
concrete division wall, 2 ft. 3 in. thick at the 
floor and 18 in. thick at a point 17 ft. above the 
floor. The thrust at the top of the wall is 
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Conditions at Filtered-Water Reservoir before and after Failure 


the barrel arches over the division wall and 
the depressions in the groins over the columns 
for one span on each side of the wall are filled 
with concrete. The reinforcement of the di- 
vision wall is thoroughly anchored to the 
arches above. 

Each ‘reservoir has a capacity of about 
7,750,000 gal., or a combined capacity of I5,- 
000,000 gal. The floor is composed of two 
layers, each 4 in, thick, laid in 15-ft. squares. 
The 5-ft. square reinforced-column bases 


were placed upon the center of the bottom 
floor blocks. The columns are 18 in. square 
and 16 ft. 2 in. high to the spring line of the 
groined arches. The groined arches have a 
clear span of 13 ft. 6 in. a rise of 3 ft. a 
thickness at the crown of 6 in. and a depres- 
sion over the columns of 21 in. The under 
side of the arches is semi-elliptical in form 
and the outside parabolic. The outer wall is 
of an arched section, similar to that sometimes 
used in large aqueducts and is so designed that 
the thrust from the groins and earth is carried 
down through the arch to the base. The earth 
cover is 2 ft. 3 in. thick on the east side, slop- 


‘ing to 1 ft. 9 in. on the west side. At the 


time of the accident the earth embankment 
along the north wall was made almost to a 
finished grade line at the point opposite the fail- 
ure, and a thin covering of earth extended in 
an irregular line over the first two tiers of 
groins that failed, barely touching in some 
places the third or outer tier. 


The steel forms were in place opposite the 
point of failure for three groins in advance 
of the concrete. Seventeen groins collapsed 
and a number of others were so badly in- 
jured that it will be necessary to tear them 
down. Most of the others were tipped more 
or less to the southward, the columns show- 
ing a slight crack at the base on the north side. 
The concrete in the groins was composed of 
t volume of Tidewater cement, 214 volumes of 
sand and § volumes of gravel; all other con- 
crete was mixed in a 1:2:4 ratio. The earth 
upon which the reservoir was built was very 
firm. The sides of the excavation were cut 
vertically in all cases in order to permit the 
passage of the traveler from the steel wall 
forms. In some cases the vertical sides of the 
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has been found that the compressive stresses 
in the concrete are within the limits which 
can be allowed on concrete of the character 
used in the construction of the work. Simi- 


Data RELATING TO GRorInED ArcnuEes Wuicu Have Been Buitr inN-rHE Unirep STaTES AND CANADA 


Compiled by John H. Gregory 


i a 


Dentin Gon: ee ee mee epres- larly, the loads on the piers and on the foun- 
Date Location Structure Total earth —_ crete Span, ft, thick- Size, sion dations are within safe limits. Groined arches 
com- area, cover, mix- ft. and in. and ness, in, above, i . 
pleted acres ft. ture in. in. in. of the type being built at Baltimore have been 
{oa SF ech N. REE a water reservoir.... 0.06 4 1:2.9:5 10-0 1-6 6 163x164 9} used extensively in the United States in the 
19 atertown, N. Y....Coag. basin and reser. .. 0.40 2 1:2.9:5 10-0 1-6 6 18x18 10 2 5 ar] c 
1909 Providence, R.I.....Filters..............- 10.00 2 1:23:5 10-3 2-6 6 20x20 15 last ten to fifteen years for covering reser- 
1903" Uthaca, N.Y. sacs. Coag. basin and f. w. voirs and slow-sand filters. 
; : PBS es ett tatioth nis. aie 0,25 2 1:24:44 10-6 1-6 6 18x18 10} Goee - - ! $ P 
1912 Grand Rapids, seca aM res. under mech. at - pe ‘ aa Considering, then, not only the studies 
oe BOs rt . ty a — x one * 
1909 New Orleans, La.....Filt. water reservoir... 3.74 22) 2-6 6 tees which have been made, but also the large 
1907 Cincinnati, Ohio... “Supports a ea ae eeu of aoe aoe actually constructed 
Ras ee eae 1.05 2-6 8 21x21 None and in service elsewhere, it i inid B 
1909 Springfield, Mass,...Filters.............., 3.12 2-0 6 20x20 15 ; y ; = ey, op Mason that 
1911 Toronto, Ont ae AS a Filtered water res...... 2.23 2-0 6 20x20 14 the Baltimore groined arches, if built of the 
ae Oden heard Ont! : Sener: Pr ee ee re hy : ain < materials and in accordance with the require- 
1905 New Milford, N. J... F.W. res. under mech ments specified, are safe and suitable for the 
= lh i SOs ae atar 0.25 None 1:24:5 11-8x9-8 2-6 8 24x24 None 5 : 
1903 Washington, D.C...Filters...........--.- 518002) 1:3:1:5.3 11-10 2-6 6 22x22 «17 purpose for which they were designed. I see 
ah Sra meres teen Lge d cige! 0.53 None 1:24:5} 11-10x9-8 2-6 8 24x24 None no reason for making any changes in the de- 
19 inneapolis, Minn. ,F.W. res. under mech. sien of the groined arches a1 ec > 
GRE Rese tty 0.38 None 1:2:4 11-10x10+10} 3-0 9 26x26 None = the groined arches and I recommend 
1899 Albany, N. Y....... Mein sae ete et. > ial 2 1:3:5 11-11 2-6 6 21x21 6 that the work be constructed in accordance 
ea A aap Sag Daf ROSE VOIE i. ad Wiesrase ? 0.12 2 4 “12-0 2-6 6 24x24 None with the present design. 
19 uperior, Wis....... Filters and reservoir... . 0,59 2 1:3:: 12-0 2-6 6 20x20 6 Tian . : x . Bae 
1903 Brookline, Mass. . ... Reservoir oh ev, basi BiG 1.4 1.75 1:2:4 12-0 2-6 6 20x20 None The concrete in that portion of the roof 
1910 ilmington, Del... .F'.W. res. under final filt. 2.11 one 1:3:5 12-0 3-0 9 24x24 None i > 4 i . j . 
1905 New Milford, N. J...F.W. res. under bldg... 0.10 None 1:2}:5 12—0x11—8 2-6 8 24x24 None which fell, aS well Spr a that portion of the 
pies Ly hieces} B. B: RW, res. under pre-fil. 0.65 None 1:24:5  12-0x10-3 3-0 8 30x30 None roof still standing but which has been dam- 
t . dW. TOS. ture 
ede ee ela eat i 1.35 3 1:24:35 12-0x10-3 3-0 8 30x30 None aged to a greater or less degree and from 
1913* Montreal, P. .. Filtered water reservoir. 0.23 3 1:24:5 12-0x10-3 3-0 8 30x30 21 i ke ha a eo re a6 
1913* Montreal, P. .. Supports under pre-filt. 0.53 None 1:24:5 12-0x10-3 3-0 9 30x30 None oe the centers had been removed, was all 
1899 Clinton, ae Pa ARPRORVOIR: v5.00 vests * Os 18, 1:24 12-} 2-6 12 eps None P aced between Aug. 26 and Sept. 26. During 
1903 Washington, D. C... Pilters eT eee 23.72 1:3.1 12-2 2-6 6 22x22 17 this period the records of the U. S. Weather 
1909 Yonkers, N. Y.. 1.55 1 12-2 2-6 6 22x22 E er pate Se 
1899 Concord, Mass. eae Hie A aa ere eres 06 1: 12-9 3-0 6 24x24 None Bureau show that there was no freezing 
Sea ee ——— — - — - ~— weather, and hence the concrete could not have 
1912 Roland Park, Md... _ Reservoir DERE ec idsidain 0.34 13-0 2-8 6 20x20 18 ° i ae = 
1907 Philadelphia, Pa., been affected by the action of frost. From my 
DOSE OROAIB coco nie SE RICOTR So 6 eacivie 16,50 13-2 3-0 6 22x22 21 mA TTA : 2 ee  a 7 = . 
1907 Lawrence, Mass.....Filter............ 0.05 0.74 13-2 2-ON RE OmmEOIx27, 20 examination of the concrete, not only in that 
1908 Pittsburgh, Pa...... Co 0ed ty ee, Oe 3 a a 46.0 13-2 3-0 6 22x22 21 portion of the roof which fell but in that por- 
1910 Pittsburgh, Pa...... Filters (Extension)..... 10.0 13-2 3-0 6 20 diam. 21 . ; ; 5 
1904 Philadelphia, Pa., tion still standing, and also from investigation 
Belmonte: Fultere. st ocns wiweyee ne 13.23 13-5 3-0 6 22x22 214 z ee Sanit 
1913* Baltimore, Md...... Filtered waterres...... 2.78 13-6 3-0 6 18x18 21 of oh conditions under which the work was 
built, 1 am of the opinion that the failure was 
1912 Philadelphia, Pa., BM, , I Ms 
Queen Lane...... F.W. res, under fin. filt,. 17/2 13-6 3-9 10 30x30 None not due to poor concrete, 
1902 = Natick, Mass. RP isBEOOVORU Ey coclgie 6 v0 x 1,02 13-6 2-9 6 20x20 None cn s ( 
1912 Grand Rapids, Mich. Filtered water res...... 0.57 13-10 3-0 6 14x14. 22 The effect of the earth filling on the roof 
1902 si petacns pal aa Da Pee pay? bide re ae was to produce a thrust not only in the barrel 
1902 Lower Roxborough.Filtered water res...... 0.70 2 os 14-0 3-0 6 22x22 24 arch of the north wall but also in sroinec 
1903. Upper Roxborough.Filters,.........-.... apse me Unt: 14-0 30° 6 22x22 21 2 mers t also in the groined 
1903 Upper Roxborough. Filtered water res. .... . 14 2 1: 14-0 +0 S 22x22 24 arches. No provision was made for taking up 
i 2 ; 4 : 4-0 _ Fi 
1907 eee iy ; seh age 24.75 ee 14-0 3-0 6 3an32 3 the thrust at the southerly end of the groined 
1907 Torresdale Filters (Extension) .... . 7.50 2 Ls 14-0 3-0 6 22x22 21 arche ‘h f hala s 
1907 _—‘Torresdale: Pitgerad wateraes ng LOLSS. 2 t0,2.84: 14-0 320 SROMZOxI2 24 y eae - e effect of the unbalanced thrust 
1902 Milford, Mass...... iter eS ace Ges. 251 140 30 6 24x24 18 was, therefore, to tend to overturn the groins 
1909 Springfield, Mass. . . .Filtered Water TO... «+. PD ae Mee 1s 14-0 2- 6 24x24 :18 and piers in a southerly direction. The three 
1908 Columbus, Ohio. . ...F.W. res. (Part of)..... £64) 2 (Qy25) ot: 15-2 3-2 6 20x20 23 pe 7 : : 2 
1905 Washington, D. C...Filtered waterres...... 2.28 2 1: 15-6 3-6, NERO 30x30 249 piers with the groins and earthfill above have 
1895 Ashland, Wis....... Hilkera aie casaiee N, e,v.. 0.50 Dents 15-9 3-6 6 28x23 None some stability, but their moments of stability 
1908 Pittsburgh, Pas ate Filtered water res. ..... 6.36 3 ff: 15-9 4-0 6 27 diam 26 3 : 5 > 
1896 Somersworth, N. H..Filters............... O50) sais) P16 16-0 4-0 6 344x34. None against overturning are not sufficient to bal- 
1913 Minneapolis, Minn. . Filtered water res...... 7.65 2 Ly 16-4 3-6 6 20x20 24 * 
Peteey Niyaueal Pet)! ee Rinal Gers, 12.00... 6.9 Bits 17-0 sag eGR rasa" 24 ance the overturning moment of the thrust 


*Under construction. 


excavation stood for several months without 
showing signs of failure. The concrete in the 
groins from which the centers had been struck 
was from 16 to 55 eae old at the time of the 
accident. 


Extent oF BREAK 


The accompanying diagram shows clearly 
the extent of the break, the line of earth to 
the top of the groins, and the position of steel 
forms in place at the time of the accident. It 
has been decided to remove all groins that are 
so damaged as to be dangerous. Those which 
are cracked in a lesser degree are to be re- 
paired by covering the entire area of the 
groins with concrete, completely filling the de- 
pressions over the columns and reinforcing 
with steel bars in both directions. Where the 
columns have been tipped slightly the small 
cracks at the base will be grouted with cement. 


Mr. Grecory’s FINDINGS 


Without attempting to give a résumé of 
Mr. Gregory’s report such portions of it are 
as show his conclusions regard- 
teresting phases of the trouble. 
tion has been made to deter- 
mine the amount of thrust in the arches under 
different conditions of loading from which it 


: 


applied at the crown of the arches. 
“While the groined arches will safely carry 


View along Reservoir Side Wall, Which Is of the “Aqueduct Section” Type 
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the earthfill if proper provision is made for 
taking up the thrust, they are not safe when 
loaded unless provision is made for taking up 
the thrust, for the reason that the unbalanced 
thrust allows the groins to act as cantilever 
beams supported at the center, thereby produc- 
ing tension in the concrete on the upper side of 
the groin. 

“From examination of the structure and 
from studies subsequently made it is my 
opinion that the failure was due to the prema- 
ture loading of the barrel arches and groined 
arches with earth before provision had been 
made for taking up the thrust at the southern 
end of the groined arches, the effect of which 
was to cause some of the groins to fall while 
acting as cantilever beams and others to be 
overturned. When the groined arches next to 
the barrel arches failed the barrel arches 
failed, as there was nothing to support them.” 


Prize Design for James River Bridge 
at Richmond 


Among the thirty-one competitive designs 
for the reinforced concrete bridge, 3480 ft. 
long and 60 ft. wide, over the James River 
at Ninth Street, Richmond, Va., the one sub- 
mitted by Mr. B. H. Davis, Assoc. M. Am. 
Soc. C. E., consulting engineer, New York 
City, was awarded the first prize of $1,500. 
The second prize of $500 was awarded to Mr. 
Robert A. Cummings, of Pittsburgh. The 
new bridge will replace an old steel structure 
which is insufficient for the traffic between 
Richmond and the recently annexed town of 
Manchester. 

For the engineers entering the competition 
the city engineer, Mr. Charles E. Bolling, 
had prepared a profile and map of the site and 
a typewritten sheet containing the require- 
ments of the administrative board. Seventy 
copies of these blueprints and requirements 
were issued. It was commonly understood 
that the contract for the complete design 
would be awarded to the engineer submitting 
the one accepted. 

After the plans had been received and each 
engineer had been given an opportunity per- 
sonally to explain his plans, the competition 
was formally closed. The administrative board 
which examined the designs consisted of Mr. 
Charles E. Bolling, city engineer; Mr. J. 
Ambler Johnson, architect and engineer; Mr. 
H. P. Beck, engineer, and Mr. Carlton Mc- 
Carthy, a former mayor of Richmond. The 
competition was closed on April 15 and the 
board agreed upon the prize-winning designs 
in July. In the architectural treatment of the 
prize plans Mr. Davis was assisted by Mr. 
Vance W. Forbert, of New York City. 


DETAILS OF WINNING PLANS 


The bridge, as designed, will haye a main 
river span, 1940 ft. long, consisting of eleven 


semi-elliptical arch-rib spans, each 160 ft. long 
with a 4o-ft. rise surmounted by segmental 
spandrel arches and flanked by two viaduct 
approaches, 690 and 850 ft. long respectively. 

Each approach will have two 56-ft. arched 
spans and four deep, narrow girder spans of 
segmental form, having sufficient rise to act as 
an arch independent of any reinforcement or 
as a T-beam if considered as acting with the 
floor slabs. For a short distance at each end 
the approaches consist of retained fills. The 
present arch over the Southern Railway is 
to be extended and its parapets rebuilt to al- 
low for the curved form of the Manchester ap- 
proach. The bridge proper will be separated 
from its approaches by four large ornamental 
pylons of concrete, two at each abutment. 
Considerations influencing the choice of long- 
span arch construction were the clearance re- 
quirements at the existing steel structure, the 
right-of-way of the Chesapeake & Ohio Rail- 
way and the Virginia Railway & Power Com- 
pany. At the same time the spans were to be 
of uniform length, an important feature in a 
multiple-arch structure. 


Lonc-Span ARCHES 


Each of the long-span arches is composed of 
two parallel arch ribs 14 ft. wide and 4% ft. 
thick at the crown, spaced 20 ft. apart. The 
reinforcement of these ribs, though unneces- 
sary for any of the assumed loadings, is dis- 
tributed so as to be most effective in resisting 
internal stresses due to shrinkage and temper- 
ature stresses. Bench walls and arch ribs are 
connected by reinforced concrete floor beams 
of 20 ft. clear span. Cantilever slabs, over- 
hanging the arch ribs 6 ft., support the balus- 
trades and form parts of the sidewalks. The 
roadway is 44 ft. wide. Refuge bays or 
niches are provided over each pier of the en- 
tire structure. Sidewalks will be cement fin- 
ished and 7 ft. in width from balustrade to 
curb. Balustrades and lamp posts will be re- 
inforced concrete, and lamp brackets, fixtures 
and trolley-wire supports are to be of bronze. 
Wood block or asphalt pavement is specified 
for the roadway, Liberal provisions for terra 
cotta ducts, gas, water mains and drainage are 


. shown in the plans. The waterproofing of the 


structure is taken care of in the specifications, 
which call for a membrane of approved quality 
thoroughly protected by brick or concrete. 

The double-track electric railway for the 
interurban traffic between Petersburg and 
Richmond, provided for in the design, is main- 
ly responsible for the massive nature of the 
proposed structure. For the sake of economy 
the new bridge has been designed to straddle 
the present structure, which with its cantilever 
sidewalks removed, will form an ideal con- 
struction trestle with standard gage tracks 
already in position for construction operations. 

When the contract is executed all gas and 
water mains, trolley tracks and_ electrical 
wiring will be furnished and installed by the 
respective city departments. 


Smoke Costs Pittsburgh $10,000,000 
Annually 


A thorough study of the financial loss at- 
tributable to the smoke nuisance has been 
completed in connection with the recent smoke 
investigation in Pittsburgh. The work was 
begun under the direction of Dr. C. W. A. 
Veditz, who was succeeded by Mr. John J. 
O’Connor, author of the report published re- 
cently as Bulletin 4 of the University of Pitts- 
burgh. 

In 1909 the per capita loss for Cleveland was 
estimated at $12, using data submitted mainly 
by large department stores. Assuming that 
Chicago was one-third cleaner, an official of 
that city computed an annual loss of $17,600,- 
000; and the smoke inspector of Cincinnati, in 
like manner, placed Cincinnati’s loss at $20 
per capita annually. These estimates, however, 
were all based on meager data. 

What is termed the “partial cost” of the 
smoke nuisance to Pittsburgh is itemized in the 
table below, which is taken from the report 
published by the University of Pittsburgh. 
'The engineers on the staff of the smoke- 
investigation commission found that, .by using 
practicable methods of eliminating imperfect 
combustion, 21.7 per cent of the present fuel 


Pirtspurcu’s ANNUAL SMOKE Costs CLASSIFIED 


Cost to the smoke maker because of imperfect 


COmbuUstiOn: "ssser ae ne, ee eee eateries $1,520,740 
Cost to the individual— 

Laundry bills: pteanes eeetenaierase vera s accion ene 1,500,000 

Dry-cleaning: (bills “clas cnateiieeh = ere koeeener 750,000 
Cost to the household— « 

Exterior painting’ Gai ena aleh eons 330,006 

Sheet-metal’ work <1); 02%, < snroeecumaten mieerin rene 1,008,000 

Cleaning and renewing wallpaper ..........- 550,000 

Cleaning and renewing lace curtains......... 360,000 

Artificial’ ‘Ughting= v= jos... smeiaecunei ent erro eee 84,000 
Cost+to wholesale and retail stores— 

Merchandise | /5,5..-...54.2 uke a eae ee ere ee ... 1,650,000 

Extra precautions) >. -os-.aseeceee eee 450,000 - 

Cleaning: 01: 4+ ssn es sipie wate, CoM et eet 750,000 

Artificial, lighting ¢a,.0%,. 0st mittee ieee 650,000 

Department stores:) oo5.> steerer tects 175,000 
Cost to quasi-public buildings— 

Office’ burldixges. <i: c). qercisheuste)aterststecetedeteteceeste malar 90,000 

EV.ote lst & cya cainiseisveabeint oh cust iealite oa ae oer Poe 22,000 

EL ospitals:. 2.7% < icisns) cide aca centald siete ore aerate eee 55,000 

"Total -..£.s.cletecvewielevera ste aman teks talents eer tnrned $9,944,740 


consumption could be avoided. Using the 
1912 coal figures, 21.7 per cent of 5,606,416 
tons at $1.25 per ton indicates a saving of 
$1,520,740. 

The amount credited against laundry bills 
is based upon comparative data of the per 
capita expenses for various cities. These show 
that Pittsburgh, Chicago, Cincinnati and St. 
Louis, commonly known as excessively smoky, 
have large laundry bills. It was estimated with 
the observed data as a basis that each of the 
twenty-six steam laundries had 6000 custom- 
ers, with average expenses per customer of 
30 cents a week. Assuming the average ex- 
pense as one-third more than in cleaner cities, 
the excess laundry toll is $858,000. Adding a 
conservative amount for other expenses to the 
laundryman, the total of $1,500,000 is obtained. 


Details of Prize Design for the Ninth Street Bridge, Spanning James River at Richmond, Virginia 
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It was found from extensive data obtained 
from consumer and dry cleaner alike that dry 
cleaning was oftener necessary, involving a 
greater supply of clothing and a shorter life 
per garment. On a total of $1,125,000 the loss 
is $750,000, assuming that dry-cleaning bills 
were 50 per cent excessive. 

Pittsburgh buildings require painting at 
least twice as often as those in cleaner cities, 
according to the report. Estimating that 
50,000 of the 87,000 houses are painted every 
three years at a cost of $40. per house, $330,000 
a year is the loss. The figures for sheet-metal 
roofs. and gutters are obtained by assuming a 
renewal cost of $100 for each of 90,000 build- 
ings every five years, twice as often as the 
standard; the cost of repainting is $8 every 
three instead of five years—the items of $900,- 
000 and $108,000 total $1,008,000. 

The cost of repapering 40,000 houses at $30 
three times as often as in other cities is $400,- 
000 a year; $150,000 is taken as the cost of 
cleaning the wallpaper. In like fashion cur- 
tain-cleaning and renewing expense is esti- 
mated at $360,000, while $84,000 excess light- 
ing bills are computed for an allowance of 
one-fourth of the average bill of $24 for 
each of 14,000 homes. 


AVERAGE ANNUAL Loss 


Blank forms were filled out by 115 business 
concerns indicating an average loss per year 
of $330. Using as typical 5000 of the 8717 
mercantile establishments, the annual loss otf 
$1,650,000 is indicated. An extra precaution 
expense of $450 for half of the downtown 
stores totals $450,000, and on the basis of $250 
(one-third of the total) excess cleaning ex- 
penditure for 3000 stores the amount of $750,- 
000 is obtained. An added lighting cost of $130 
for 5000 stores gives that cost as $650,000. 
The figures for department stores figured sep- 
arately though on similar bases total $175,000. 

One Pittsburgh office building pays $320 
more a month than like buildings in New 
York, Boston or Philadelphia, so $50,000 a 
year is a conservative loss estimate. To this 
should be added an excess lighting expendi- 
ture of $40,000. 

Interviews and returned schedules indicate 
that in hospitals the cleaning expenses are 50 
to 75 per cent greater than if the city were 
free from smoke. Laundering and lighting 
are half as much again, and difficulty 1s ex- 
perienced in keeping the operating rooms ab- 
solutely clean. An average cost of $3,600 
brings the excess for the larger hospitals to 
$55,000. Sane a 

The methods used in arriving at the total 
cost, $9,944,740, will be appreciated as possess- 
ing unusual thoroughness in connection with 
an investigation so lacking in precedent. The 
facts are undoubtedly sufficiently authorita- 
tive and convincing to arouse public interest, 
especially in view of the statement that it has 
been possible to place no estimate on such 
conditions as depreciation in property values, 
compulsory absence of certain industries, im- 
paired mental efficiency and injury to health. 


New York State Votes Constitutional 
Amendments 


The constitutional amendments covering 
“excess condemnation,” workingmen’s com- 
pensation and water-supply development, voted 
on in New York State at the recent election, 
were all> carried. The figures are not yet 
available, but the indications are that all were 
carried by substantial majorities, particularly 
those pertaining to workingmen’s compensa- 
tion and to water-supply development. 
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Overflow Dam in Service Five Years 


Resistance of Gravity-Section 


Concrete Dam _ against 


Erosive Force of Stream Heavily Laden with Sand and Silt 


By A. L. Harris, Consulting Engineer, Phoenix, Arizona 


The story of service of an engineering work 
is not often written, but accounts of construc- 
tion are very common. This is not especially 
surprising, for the newly completed structure 
is turned over to hands other than those that 
built it, and its new custodians are usually 
operators who are not called upon to watch 
results from the designer’s standpoint. By 
the nature of the engineer’s profession he is 
called away to other fields of work where he 
cannot be a close observer of the service con- 
ditions of his past work. 

A concrete overflow dam of the gravity type 
is located on Salt River, about 23 miles east 
of Phoeniz, Ariz. It was built in 1908 by the 
U. S. Reclamation Service, with which the 
writer was then connected, and serves to raise 
the level and divert irrigation water from the 
river to canals on each side of the stream. Its 


It was decided, however, to defer such treat- 
ment until its necessity was fully demon- 
strated. The crest was carefully put on with 
natural gravel concrete mixed 1:2:4, and no 
further work has been done on it during the 
period of about five years from its completion 
to date. 

The first rise in the river was moderate and 
occurred about three weeks after the structure 
had been closed across the stream. Much 
silt of the finer sort was deposited in the slack 
water above the dam, which had the effect 
of nearly sealing up all avenues for seepage 
underneath the section resting upon the allu- 
vium. Previous to this time springs of this 
seepage water could be seen boiling up from 
the open joints purposely left in the apron, 
but the distance the water had to travel 
through the gravel beds, and its upward direc- 


Salt River Dam, Showing Intake and Gates for Flushing Sand Catchers 


spillway length is 1000 ft. clear and the water 
is raised 20 ft. above the former low-water 
level of the river. In design the principal 
features were: 

A flood-discharge capacity of about 165,000 
sec.-ft. over the crest; provision for prevent- 
ing the entrance of sand and gravel through 
the intake gates; founding a part of the weir 
on a deep bed of gravel and boulders, the re- 
mainder being on a rock foundation; and 
making secure against undercutting at the toe 
by a specially constructed apron. 


WEAR OF CREST 


The large amount of sand, gravel, and other 
drift moved along the bottom of the river 
during the characteristic sudden rushes of 
storm water in this region has completely 
filled the basin above the dam to the crest. 
This effect was foreseen and provision was 
made for mud pressure. It was also pre- 
dicted that after the deposit of this drifting 
material had progressed until the river had 
established a permanent new bed extending up 
the stream from the dam, any further mate- 
rial would be carried along in floods as usual 
and go over the dam. Such conditions were 
naturally expected to wear the crest and roll- 
way of the weir, and the proposal was made 
to sheathe the more exposed parts with metal. 


tion in escaping through the apron, evidently 
prevented the transportation of underlying 
fine materials. During the next year or so 
the various rises in the river completed the 
deposits up to crest level. Since that time 
many rises of varying heights and duration of 
flow have run over the dam. 3 

The largest flood that has yet passed over, 
which happened about six months after com- 
pletion, rose to a maximum height of 7.2 ft. 
over the crest and lasted one or two days. 
The wearing effect on the concrete is probably 
greatest when the discharge is largest, as only 
then will the heavier materials be transported 
along the bottom. Although water does not 
run continuously over the dam, it has dis- 
charged about 1,200,000 acre-ft. in its first 
five years, equivalent to about 12,000 sec.-ft. 
running for seventeen months. It should be 
understood that for considerable periods all, 
or nearly all, the water flowing in the river 
is drawn through the intake gates into the 
canals, and none escapes over the dam. 


ForEBAY SAND CATCHERS 


For preventing the entrance of sand and 
gravel into the intake gates placed in the 
abutment walls at each end of the dam a con- 
crete-lined channel was provided to serve as a 
forebay. The sills of the intake gates were 
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located 4 ft. above the bottom of these chan- 
nels, and large gates for flushing out the 
deposits accumulating in the forebays were 
built into the line of the dam. These sand- 
catching forebays are sluiced out once a week 
and are usually found well filled with sand 
deposits. After a flood they are found to be 
filled with sand and gravel. 

Seeking out the effects of service on the va- 
rious parts of the structure, the writer made 
an inspection of the dam in August, 1913, 
with the following results: The crest and 
rollway of the dam show little or no evidence 
of wear. A hard calciferous film was found 
deposited on much of the crest, and acts as a 
protection for the concrete. The deposits are 
probably made during periods of small flow, 
when alternate wetting and drying occur. 
These periods occupy much of the time, and 
when the infrequently big flood comes, the 
hard film is the first to be worn off. A very 
heavy flood, carrying stones and coarse sand 
along the bottom, may some day be able to 
produce more impression. 


CRACKS 


In the rooo ft. of weir about eighteen trans- 
verse cracks can be seen on the top. Most 
of these are at the places where the work 
was divided into sections for convenience dur- 
ing construction. These sections were each 
made with a vertical V running through the 
main section, which impedes seepage and pre- 
vents getting out of line in case of settlement. 
Steel rods are also embedded across the joint. 
The shrinkage has almost invariably relieved 
itself at these points. A few cracks appear 
to be the result of shrinkage due to tempera- 
ture or contraction in setting up. . They all 
grow smaller toward the base of the dam and 

nly a‘slight seepage of water comes through 
ae of them, as they have silted practically 
tight. 

A weight of about 72,000 1b., distributed 
over a bearing area of 31 sq. ft.°per linear 
foot of dam, is supported on a gravel bed for 
about 375 ft. in-midstream, the-two ends be- 
ing founded on granite bed rock. A careful 
levelling showed no sign of settlement in this 
section. 3 

The apron, which is 75 ft. wide and 18 in. 
thick, is cut by open vertical joints to divide 
it into ro-ft. squares. This is not appreci- 
ably worn except a little at the toe. It ap- 
pears not to have heaved on its bed at all. 
Some seepage water, which is very clear, still 
comes up in these joints. This would probably 
amount to less than %4 sec.-ft., and is likely 
to grow less. Altogether the seepage coming 
up from the joints in the apron and rising in 
the river bed below may reach a total of 1 or 
2 sec.-ft. 

In two tunnels which extend underneath 
the sluice gates for the passagé of cables for 
operating the gates the concrete admits a 
little seepage. No attempt was made at water- 
proofing during construction except the use 
of a sloppy concrete and careful spading. 
During the 7-ft. flood a few sections of the 
apron which adjoined a ledge of bed rock 
were undercut, probably by the wear of the 
rock, which is a coarse-grained, friable gran- 
ite. No effect was produced on the main 
structure and the apron was repaired. No 
other case of the kind has occurred. 


Erosion oF WATERWAY 


In the path of discharge of the sand-sluic- 
ing gates at the south end a wasteway was 
blasted through the granite and left so. This 
rock proves much less resistant to the effect 
of strong currents of water than concrete. In 
a year’s time deep holes and channels had 
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been worn in it, necessitating repairs with a 
complete concrete floor. No doubt this wear- 
ing action was much promoted by the some- 
what irregular surface producing much agita- 
tion, and by the accumulation of gravel or 
boulders, which churned in the hollows, thus 
grinding out “pot holes.” This effect in rock- 
cut channels has several times been observed 
in this vicinity and indicates, as the medical 
books would say, a uniform concrete-lining 
treatment. : 

Some transverse or inclined lines show a 
little seepage through the concrete of the main 
section of the dam and abutments. These 
are readily identified as contact lines where 
the surface of the concrete set before pouring 
was completed above. Any practical concrete 
man knows that these effects are hard to avoid 
in large mass work, especially when the 
hydrostatic head on the forms is enough to 
require slow pouring. The defect in this case 
is unimportant. 

In general, the entire works are in good 
condition. The various gates work well. The 
protection embankments are secure and the 
concrete construction in wings and gate struc- 
tures is in excellent shape. Little more sat- 
isfaction could be expected of a like engi- 
neering work after its first five years of sery- 
ice than is found at this dam. 


To Get Long Life from Untreated 
Timber in Trestles © 


While the use of creosote, zinc chloride or 


.other preservatives prolongs the life of tim- 


ber, the processes are expensive. That much 
can be done to lengthen the life of untreated 
timber is emphasized by the committee on 
preservation of timber of the American Rail- 
way Bridge and Building Association. Meth- 
ods suggested by this committee at the recent 
convention in Montreal are as follows: (1) 
The selection of the proper varieties for the 
different parts of the structure—using woods 
that are durable in contact with the soil for 
piles and footings and pines and firs for that 
part of the structure which requires strength 
but is not in contact with the soil; (2) the use 
of concrete or masonry footings, keeping all 
timber away from the ground; (3) keeping 
drift and other accumulations away from the 
timber, this applying to the stringers and caps 
as well as to the sills and posts; (4) cutting 
the timber at the right time of the year and 
taking proper care of it during seasoning, and 
(5) protecting the structure from the weather. 

The table gives average values for the life 
of timber in contact with soil and in air, as 
estimated by the committee, the figures being 
qualified by the statement that they vary 
widely with climatic conditions and also with 
the properties of the soil. Long-leaf pine 
and Douglas fir are recommended as the best 
varieties for structural work, having a fairly 


LenctH or Lire or Various TIMBERS 
Length of life in years 


4 In contact 
Variety with soil In air 
Oda P ows. cides ng chap eee 20 ae 
Chestnut 12 ae 
Cypress 20 20 
White oak 10 to 15 15 
Long leaf pine 10 12 
Norway pine 6 10 
White pine 7A 10 
SPILUCe weiss)! 7 10 
Tamarack 8 10 
Douglas fir’ <i... Gas5) eee 8 16 


long life when not in contact with the soil. 
Cedar, cypress and redwood, on the other 
hand, have a fairly long life in contact with 
the soil, but are useless for beams, etc., as 
they are too weak and brittle. The all-round 


excellence of white oak is recognized, but the 
supply is not sufficient to permit its use for 
structural purposes. = 

It is important in bridge and trestle work, 
in the estimation of the committee, that all 
parts of the structure should have the same 
life, or that the life of one part should be a 
multiple of that of another. For example, if 
the piles in a trestle are good for six years 
and the deck for eight years, a large per- 
centage of the value of the deck: is thrown 
away, as it is seldom economical to put an old 
deck back on new piles when driven. Again, 
if the piles are good for sixteen years and the 
deck for twelve years, a great deal of new 
material is put in the deck the last year or 
two, or the piles are renewed before giving 
all the service possible. Conditions are fre- 
quently found where either the piles or deck 
may be good for a few years more, but the 
other part is badly decayed and entire renewal 
is necessary. In pile trestles it is most im- 
portant by far that the piles have the longest 
life, as it is much easier to repair or replace 
any of the other members of the structure. 

Piles decay almost invariably at or near the 
ground line, and many methods have been 
adopted to increase their life when they be- 
come badly decayed. The methods the com- 
mittee gives are: 

1. Splice individual piles by cutting them 
off below the ground. This method is good 
where only one pile in a bent is decayed, but 
not more than one in a four-pile bent or two 
in a five-pile bent should be so repaired. 

2. Cut off all piles in a bent below the - 
ground and put on a framed bent. This is a 
good method and is probably the most prac- 
tical one. 

3. Either before or after a pile has become 
decayed incase it in concrete for about 2 ft. 
below and above the ground line. If the pile 
is decayed some vertical reinforcement is nec- 
essary, and in any case it is advisable to place 
some wire netting around the pile. If prop- 
erly done this method is probably the best and 
the trestle will not lose any of its stiffness. 
The cost will average about $5 per pile and 
it will then be good for several years. 


Tall Steel Stack with Spread Base 


A steel smokestack, 13 ft. 214 in. in diameter 
and 204 ft. 55% in. high, has just been erected 
at the power plant of the Kentucky Electric 
Company, at Louisville, Ky. The lower part 
of the stack is curved outward to form an 
extended base 20 ft. in diameter, which de- 
veloped stability considered sufficient for the 
stack without guys. 

All of the plates are of soft steel conform- 
ing to the specifications of the Association of 
American Steel Manufacturers. The large 
base is made of twenty 5£-in. bent plates, 24 ft. 
4 in. long, with double-riveted vertical seams 
and inside and outside 8 x 8 x 34-in. circular 
base angles. Both horizontal and vertical 
seams are double-riveted for a height of 114 
ft. above the top of the base, the thickness of 
the plate in the first, second and third zones 
being 56, % and 3% in. respectively. Above 
this point there are 5/16-in. and %-in. plates, 
with both horizontal and vertical joints single- 
riveted. The stack is surmounted by a cast- 
iron cap and also has an exterior circular 
Z-bar forming a track for a painter’s trolley. 

Molded radial firebrick were laid up about 
34 in. clear of the shell to make a complete 
lining, and were supported on shelf angles 
spaced about 15 ft. apart. The space between 
the lining and the shell was completely filled 
with cement grout. The stack was built by 
the Kennicott Company, of Chicago. 
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Report on Highway Reorganization 
in New York State 


A plan for the reorganization of the New 
York . State Highway Department—which 
controls the expenditure of two $50,000,000 
bond issues—and a revision of the present 
new road program to transfer some of the 
financial burden from the State to the county 
and town are features of recommendations 
offered by a board of consulting engineers 
consisting of Mr. George C. Diehl, Mr. 
Harold Parker and Col. W. deH. Washing- 
ton, appointed to study the condition of the 
department and suggest modifications in its 
administration. The report, which was made 
public recently, is summarized below. 

The second $50,000,000 bond issue for New 
York highways, approved in 1912, apportions 
$20,000,000 for State highways and $30,000,- 
ooo for county highways, and divides these 
amounts among the counties as _ follows: 
One-third in proportion to the area of such 
counties, one-third in proportion to their 
population, and the remaining one-third in 
proportion to the total mileage of highways 
outside of the cities and incorporated villages. 

The State system of highways comprises 
36017 miles. There are completed or now 
under contract 1641 miles. There are yet to 
be completed 1976 miles. Special laws pro- 
vide for 153 miles. 

The county system comprises 8380 miles. 
The mileage completed or under contract is 
2983, leaving 5397 miles to be hereafter pro- 
vided for. 


PLAN or REORGANIZATION 


The board recommends the following plan of 
organization: Instead of dividing the work 
into departments based on theoretical func- 
tions, such as planning, construction and main- 
tenance, as at present, it divides the State 
geographically and makes each division engi- 
neer, through the chief engineer, responsible 
to the commissioner at once for the planning, 
construction and maintenance of the roads 
within the territory assigned him. 

The only change in the existing law re- 
quired to put this plan of organization into 
effect is in the arrangement of duties of the 
chief engineer and the two deputies. The 
present law provides for three deputies, hav- 
ing in charge, respectively, plans and con- 
struction, maintenance, and town highways, 
whereas under the plan suggested each dep- 
uty handles all three of these functions. 
These deputies shall have their headquarters 
in Albany, and eacli shall be assigned a resi- 
dent engineer to take charge of affairs in his 
absence and in a general way to act as his 
private and executive secretary and chief 
clerk. Until the law can be amended three 
deputies as provided by the-present law could 
be used to put the proposed plan into imme- 
diate operation or, preferably, discharge the 
duties as at present through a temporary 
modification of the proposed plan. 

The State is divided into nine divisions, 
each in charge of a division engineer. Each 
division engineer shall have in his office a 
resident engineer competent to act in his ab- 
sence and to have special charge of surveys, 
plans, maps, designs, estimates, payments on 
contracts, etc. He shall also have a chief 
clerk to care for correspondence, files, prep- 
aration of vouchers, etc. 

The field work of each division shall be 
divided into approximately seven sections 
with an assistant engineer in charge of each. 
These section engineers shall report to the 
division engineers and shall be responsible to 
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them. Attached to each deputy engineer's 
office shall be survey parties to be assigned 
to the various divisions. 

Under the direction of each division engi- 
neer shall be three gangs with motor trucks, 
each to maintain approximately 150 miles of 
completed State and county roads. The gangs 
shall be assigned by the division engineers. 

The secretary shall have charge of records, 
reports and correspondence. The amount of 
clerical assistance will vary within wide limits, 
depending largely upon the activity of road 
work, 

The auditor shall have charge of all mat- 
ters of accounting, disbursements of funds 
and verifications of vouchers. His work will 
also vary in volume and he shall be provided 
with such clerical help as is necessary. 


ANNUAL Cost 


The estimated annual cost of the organiza- 
tion outlined in the report, including salaries, 
office rent, office expenses, traveling expenses, 
team hire, operation of motor trucks and 
wages of repair gangs is approximately $1,- 
180,000 per year. Included in this amount is 
$296,000, salaries and expenses of patrolmen 
and maintenance gangs, deducting which 
leaves $884,000 as the estimated expense of 
the administration and supervision of con- 
struction, maintenance and town highway 
work. 

This organization and estimate is based upon 
an annual expenditure of $13,500,000, being 
an average of 6% per cent for engineering 
and supervision, a reasonable amount, and 
$500,000 less annually than the present expen- 
diture for like purposes. 

Should the annual expenditure be in excess 
of $13,500,000, the organization and expenses 
must be correspondingly increased, but in much 
less than the proportionate ratio, as the addi- 
tions should be in the lower grades at lesser 
compensation, and there need be no increases 
in the executive officers in charge of sections 
or divisions. 

Traffic census should be taken annually of 
each completed State and county highway and 
of each highway for which plans and specifi- 
cations are in course of preparation. 


STATE AND County HigHways 


State highways are constructed at the sole 
cost of the State and are intended to com- 
prise those main arteries of travel which con- 
nect the several counties and join the larger 
centers of population. County highways are 
constructed at the joint expense of the State 
and counties, the counties paying from 8 to 
35 per cent, based on assessed valuation per 
mile of highway. These are intended to com- 
prise the main market roads. 

There are at present planned about 4000 
miles of State highways and 8000 miles of 
county highways, a total of 12,000 miles. An 
examination of the road map of the State indi- 
cates that many roads are unwisely included 
in these systems and are not of sufficient pub- 
lic importance to warrant large expenditures 
of State moneys. 

Before proceeding further with such im- 
provements, it is especially urged that a care- 
ful and impartial study and report should be 
made by a board chosen by the State highway 
commissioner for that purpose, to determine a 
proper State and county highway system, the 
approximate cost and a sound financial policy. 

Assuming that the mileage remains as at 
present, viz., 12,000, there will remain about 
7000 miles to be constructed from the pro- 
ceeds of the second $50,000,000 bond issue. 
The average cost of improvement could not be 
safely estimated at less than $14,000 per mile. 


Seven thousand miles at $14,000 per mile ag- 
gregates $98,000,000, or say $100,000,000. 
Under the existing statutes, the counties con- 
tribute $14,000,000, which with the State’s 
$50,000,000 amounts to $64,000,000, indicating 
a shortage of $36,000,000 to complete the sys- 
tem as now determined. 

Under the original State aid law enacted in 
1898, the counties and towns paid 50 per cent 
of the total cost of construction. It is prob- 
able that a careful report as recommended of 
State and county systems would suggest a 
method of reducing the mileage to such an ex- 
tent that sufficient funds would be available 
if highways were paid for in the following 
proportions: County highways, State 50 per 
cent, county 35 per cent, town I5 per cent; 
and State highways, State 85 per cent, county 
I5 per cent, without an additional bond issue 
by the State. 

Under present conditions and existing stat- 
utes it is apparent that the second bond issue 
is insufficient; a revised plan must be at once 
adopted or the system will be left incomplete 
and disconnected. 


Meruop or Division 


The method of division according to mile- 
age, population and area is unscientific, and 
can only result in confusion and disconnected 
roads, or unfinished systems. The counties 
which have an excess of funds will seek to 
build unimportant roads and the remaining 
counties will scramble for money, which the 
existing law apportions to others. The com- 
mission, as suggested, could properly deter- 
mine what should be complete systems within 
the present bond limits, but a constitutional 
amendment would be necessary to make any 
change effective. 

The gang system of maintenance herein 
recommended will effect a saving over the pres- 
ent methods of $700,000 annually, will prolong 
the life of the roads and keep them in better 
and more serviceable condition. Unless the 
State and county highways heretofore com- 
pleted are placed in a proper condition, with- 
out unnecessary delay, such enormous annual 
maintenance appropriations will be required 
as will discredit the entire road movement 
throughout the State. 

The question of ways and means of taking 
care of maintenance is a somewhat vexed one. 
The present plan of annual appropriation based 
upon estimated costs and taken directly from 
annual revenue seems, at all events for the 
present, the best. 


INSPECTION AND SUPERVISION OF Town HicuH- 
WAYS 


Town highways are constructed by the town 
superintendent of highways at the joint ex- 
pense of the town and State. The amount of 
State aid to towns between certain limits varies 
from fifty cents to o e dollar for each dollar 
which is raised by the town. The work is 
supervised by the county superintendent of 
highways and in a general way by the State 
highway commissioner. Much might be said 
of the value and importance of county super- 
intendents, but scarcely within the scope and 
limits of this report. 

The State inspection of town highways has 
been carried on under a deputy with a force 
entirely separate and distinct from the division 
engineer. There are ten district supervisors 
who make inspections and report directly to 
such deputy. 

The supervision of town highways and the 
inspection of town reports and records can be 
done more conveniently and satisfactorily by 
the assistant engineer under the direction and 
control of the division engineer. The control 
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of the division engineer insures uniform prac- 
tices and standard methods, co-ordination of 
town work with the State and county work. 
Citing a specific illustration: Bridges and cul- 
verts on town highways which are later -to be 
improved as State or county highways would 
under such supervision be properly centered, at 
correct elevations, of sufficient waterway, 
adapted to and in harmony with future work 
and requirements. 

The. present method of approval of bridge 
plans by both the State and county highway 
officials causes delay, is unwieldy and cumber- 
some without corresponding benefits. It is 
submitted that the bridge plans should be ap- 
proved by a county or a State official and not 
by both; preferably by the county, because the 
county may share in the expense and such a 
course would prevent delays and permit town 
officials to consult with the county authorities. 

In cases where the county superintendent 
might not be able to pass upon a complicated 
bridge structure without outside help, he should 
have the privilege and opportunity to be ad- 
vised by the division engineer in charge of the 
locality wherein the bridge is to be built, and 
if the bridge is on a proposed or completed 
State or county highway, the county superin- 
tendent should be compelled immediately upon 
the receipt of bridge plans to report to the 
division engineer the general features of the 
plans so that ample opportunity, if desired, 
might be given the State highway commis- 
sioner to issue special instructions to the 
county superintendent. 

The ever increasing use of public highways, 
especially by motor vehicles traversing consid- 
erable distances, makes necessary the installa- 
tion of direction and distance sign posts. It is 
believed that such installation should be in- 
cluded in all contracts for new construction 
and in maintenance contracts, when not pro- 
vided in the original contracts. All State roads 
should have well designed concrete or stone 
mile posts of uniform size and form. 

The inscription on the side of the stone to- 
ward the approaching traveler should state the 
name of and the distance to the terminal of 
the State road toward which the traveler is 
going. There should also be small concrete 


stones to mark each tenth of a mile for the- 


use and convenience of engineer and inspector 
who may thus more readily locate and direct 
repairs. 


Movable Steel Tower Concrete Plant 


The concrete mixing plant installed in the 
large yards of the Babcock & Wilcox Boiler 
Company, at Bayonne, N. J., has a hopper- 
bottom cylindrical steel storage bin 1o ft. high 
over all and 16 ft. in diameter, divided by 
three radial partitions into equal spaces, two 
of which are used for the storage of broken 
stone or gravel and the other for sand. The 
bin has a capacity of 55 cu. yd. and is mounted 
on braced steel columns supporting the plat- 
form for a Smith concrete mixing machine 
and its operating motor. Cement bags are 
stored on the charging platform and the mixer 
delivers to a 2-yd. bucket, which is handled 
either by locomotive cranes or by a yard gan- 
try traveler by which the storage bin is filled 
from an electrically closed clamshell bucket. 
In building a heavy wall to inclose the yard 
the cost has been $3.25 per cubic yard of con- 
crete placed. The tower and mixer weigh 
25,000 Ib, and are moved as required. 

Tue Dereat or A ConstTituTIONAL AMEND- 
MENT authorizing a $50,000,000 bond issue to 
be devoted to highway improvement in Penn- 
sylvania occurred at the Nov. 4 elections. 


Portable Dragline Cableway Exca- 
vator for Concrete Aggregates 


At concrete plants for track-elevation work 
runways are generally placed on top of the 
stone and sand cars and the material is shov- 
eled into wheelbarrows and then wheeled di- 
rectly from the cars into the charging hopper 
of the concrete mixer. Such a procedure 
necessitates the handling of a large number of 
runway boards and about twenty-five wheelers 
are required for 150 cu. yd. of concrete ma- 
terial per ten-hour day. 

Early in the year 1910 Mr. W. B. Louer, of 
Chicago, conceived the idea of unloading and 
conveying concrete material directly from the 
cars to the concrete mixer by means of a drag- 
ine bucket operating on a slack line directly 
over the material cars and supported at either 
end of the train by steel towers mounted on 
flat cars. The details of the equipment were 
not completed until early in 1913, when the 
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will provide sufficient material for a ¥%-yd. 
mixer to work one hour. It has been demon- 
strated that the supporting cableway can be 
taken down, the empties switched out and an- 
other train of concrete material switched in 
in forty-five minutes. The concrete mixer, 
therefore, can work continuously. 

On the storage-bin car in the illustration 
will be noted a platform about 7 ft. high, on 
which is mounted a small gasoline hoist. As- 
suming that five cars of material have been 
emptied and it is desired to switch out the 
empties and put in loads, the procedure is 
about as follows: The drag bucket and carrier 
are hauled in and landed on a platform on the 
front end of the power car. A ¥%-in. steel 
cable runs from the gasoline hoist over the 
sheave in the top of the steel tower and is at- 
tached to a large hook block on the supporting 
cable, after this block has been unhooked from 
the tower. The engineer on the power car 
winds up the three cables on the engine drums. 
By means of a hand brake on the gasoline 


Portable Cableway Excavator Unloading Train of Five Gondolas 


first plant was sold to the Chicago, Milwau- 
kee & St. Paul Railway for use in connection 
with the Bloomingdale Road track elevation, 
which is being carried out under the direction 
of Mr. C. F. Loweth, chief engineer, and Mr. 
R. J. Middleton, engineer of track elevation. 
This work was described on page 7o1 of the 
Engineering Record for June 21, 1913. 

Arrangements were made with the Page En- 
gineering Comnany to prepare a detailed draw- 
ing for the steel towers and to use its drag- 
line buckets. 

This equipment, as described by Mr. Louer, 
consists of two 45-ft. folding steel towers 
mounted on flat cars located at opposite ends 
of the concrete train. One of these cars is 
placed immediately behind the concrete mixer 
and has storage bins so built that the 45-ft. 
tower may be readily folded over these hop- 
pers. A belt conveyor or charging dump car 
can be run on a track in the center of the car 
and underneath the auxiliary hoppers to bring 
the aggregates to the mixer. The power car, 
situated at the rear end of the train, also has 
a 45-ft. folding tower and a special triple-drum 
30-hp Lambert hoisting engine, with boiler 
mounted on it. 


GENERAL OPERATION 


This plant was designed so that five cars of 
material could be switched in and the contents 
unloaded in the auxiliary hoppers of the stor- 
age-bin car before it was necessary to make a 
switch of empties. There is a storage capac- 
ity in this auxiliary hopper of 30 cu. yd., which 


hoist at the opposite end of the train just 
enough tension is kept.on the %-in. dragline to 
prevent the blocks dragging on the tops of the 
gondolas. After the supporting and operating 
cables of the dragline have been wound upon 
the drums the %4-in. line is unhooked from the 
cable blocks and laid on the ground alongside 
the empty cars. If there are trolley wires, 
telephone wires, or other overhead obstruc- 
tions which make it necessary, the steel tower 
on the power car is lowered by unfastening the 
1%4-in. steel guy cables and then lowering with 
a hand winch. 

Everything is now ready for switching out 
the empties and setting in the five loads. The 
operators raise the tower on the power car, 
attach the %4-in. pay line to the dragline cable 
blocks and the gasoline hoist on the storage 
car pulls up the block which holds the main 
supporting cable. This cable is fastened to the 
top of the storage-car tower by means of a 
hook, and everything is in readiness to begin 
unloading stone and sand from the cars to the 
auxiliary storage bin. During this time the 
concrete mixer has not been interrupted, be- 
eause there was sufficient material in the stor- 
age bin to run the mixer for a period of one 
hour. 


Capacity OF DRAGLINE 


The dragline itself, with a 1-yd. bucket, is 
said to be able easily to handle 60 cu. yd. of 
loose material per hour. 

It was first thought that the dragline bucket 
would probably tear out the bottoms of the 
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cars, but experience has proved that this sup- 
position was entirely erroneous. It is neces- 
sary, however, to take the wheel off the brake 
staff in order to make sure that the bucket 
does not injure the brakes and make them in- 
operative. The width of the drag bucket is 
about 4 ft., and it is possible to unload about 
75 per cent of the material without the use of 
any laborers whatsoever in the car, after which 
it is necessary for two men to get into the car 
and shovel the remaining material from the 
sides of the car toward the center. The 
bucket will then take out all the remaining ma- 
terial in an ordinary gondola car except 3 cu. 
yd. The bucket is then spotted in the car and 
two men shovel the remaining material into it. 


CREW 


Seven men are needed to operate this plant— 
an engineer and fireman on the power car, two 
laborers to clean up the five material cars, a 
signal man to warn the engineer to dump tne 
bucket when he has it over the sand and stone 
hoppers (this man also attending to the gaso- 
line hoist when a switch of cars is being 
made) and two men under the hoppers on the 
hopper car to attend to feeding the sand and 

.stone to the mixer. 

This equipment is applicable for use with 
any style or make of concrete mixer. It is 
strictly a portable plant and can be prepared 
for movement from one place to another in not 
more than thirty minutes. 

Mr. Louer, who has furnished the informa- 
tion upon which this article is based, is in- 
debted to Mr. R. J. Middleton, engineer of 
track elevation of the Chicago, Milwaukee & 
St. Paul Railway, and to Mr. John W. Page, 
of the Page Engineering Company, for their 
help in perfecting the plant. The entire outfit 
was furnished by the W. B. Louer Company, 
not Inec., of Chicago. 


Appointment of Consulting Engineers 
on Public-Service Commissions 


Remarks Addressed to Governor Glynn of New 
York by a Committee of the American 
Institute of Consulting Engineers 


The American Institute of Consulting Engi- 
neers of New York has written to Governor 
Glynn urging the necessity of appointing capa- 
ble engineers to the two public-service com- 
missions of the State. Appointments should 
be made, it is suggested, from a list of engi- 
neers recommended by the institute. The let- 
ter, in full, is as follows: 

Your Excellency will no doubt be sur- 
prised when you hear that we are before you 
as altruists, with no “axes to grind,’ and 
animated by what we believe to be a sincere 
desire to perform a public duty. We appear 
as a committee of the American Institute of 
Consulting Engineers, a national body of en- 
gineers engaged in independent consulting 
practice, to explain to you why we consider 
that the public interest will be well served 
by the appointment by you of engineers of 
broad training to the public-service commis- 
sions of this State. 

Both of these commissions have duties to 
perform that are of a highly technical char- 
acter, calling for a combination of adminis- 


trative skill and engineering knowledge that 


can only come through years of experience 
with the very problems that arise daily in the 
supervision and initiation of great public 
utilities. 

The commission of the Second District has, 
first, to do with the safety of travel on the 
complex systems of railroads that ramify the 
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State. The strength of bridges, the quality 
of rail, the use of up-to-date signals and the 
general condition of tracks and roadbed for 
meeting the exacting needs of fast, heavy 
trains are matters that call for technical fore- 
sight and experience. 

The consideration of plans for the costly 
enlargement of terminals and for the elimi- 
nation of grade crossings is the next duty 
of the commission that requires technical 
skill of a high order to see that corporate and 
public interests are alike well served. 

Then the passing of judgment by the com- 
mission on applications for authority to create 
rival lines and other utilities certainly de- 
mands an intimate knowledge of the engi- 
neering matters at issue, coupled with ad- 
ministrative and judicial qualifications. 

Finally, the investigation of the cost of 
service in the regulation of rates can only 
be intelligently done when illuminated by the 
mind of the experienced engineer. 

All of these features are embraced in the 
daily duties of the up-State commission, and 
also of the commission for the First District, 
which latter, in addition, has an added duty 
in the initiation and construction of a work 
that rivals in importance the Panama Canal. 

New York SuBways 


The building of new subways in New York 
City primarily calls for the talents and ex- 
perience of the engineer, the lack of which 
was strongly shown in the plan of the original 
triborough system, that was abandoned, to the 
great saving of the city of New York, after 
a public mass meeting of engineers had ex- 
posed the inherent faults of its general layout 
and detail design. It is not necessary, how- 
ever, to point to the past need of engineering 
experience in the broader aspects of the sub- 
way problem. At the present time, after 
several years of work, we see many miles of 
new subways ap»roaching completion, - while 
a vital connecting link at Forty-second Street 
and Lexington Avenue—in many respects the 
most difficult of all—has not yet been even 
definitely located, let alone placed under ac- 
tive construction. The trained administrative 
engineer surely would plan the building of 
this great work so that, in a manner the con- 
verse of the famous “one-hoss shay,” the con- 
struction of the various parts would be com- 
menced at varying intervals so that all would 
zome together at one time ready for effective 
operation. The failure to do this in New 
York will result later in cries of scandal over 
a delay of years in opening the new system 
and the loss to the taxpayers of millions of 
dollars in wasted interest charges on idle 
capital—a loss just as real as if the money 
were burned in the public place. 


ENGINEER AS SUBORDINATE 


In reply to the argument that the engineer 
should be represented on these technical com- 
missions the answer often has been made that 
he can be hired as a subordinate. The highest 
tvpe of engineer cannot always be secured in 
this way, any more than would be the case 
with other professions. The honor of serving 
as a commissioner would prove attractive to 
the engineer of standing when the question 
of remuneration would offer no appeal to him 
whatever. Then, too, the engineer of broad 
training on the commission would command 
the respectful attention of his colleagues, an 
attention that too often is lacking when 
equally sound advice may be given by a 
subordinate official. 

Certainly the leading private corporations 
of the country show their realization of the 
wisdom of having engineers in their councils, 


as instanced in enterprises like the change of 
motive power on the New York Central and 
the new tunnels and station of the Pennsyl- 
vania Railroad at New York, and other great 
works throughout the country, as well as in 
the general management of public utilities, as 
on the Pennsylvania Railroad, Southern 
Pacific, and more recently on the New York, 
New Haven & Hartford. In our National 
Government we have the creation of the 
Panama Canal under Colonel Goethals as a 
shining example of the administrative work 
of the engineer; and in civic affairs, the 
creditable building of the great aqueduct at 
Los Angeles. 

Abroad we may take inspiration from the 
example of the cities of Germany, which owe 
their marked industrial, social and esthetic 
advance to the engineering talent to which 
they have intrusted the direction of their 
affairs. 


List oF ENGINEERS 


If further illustration is necessary, atten- 
tion may be directed to the many legal, medi- 
cal and theological commissions from which 
the omission of representatives of their re- 
spective professions would not be considered, 
let alone permitted. 

In thus urging the appointment of engineers 
on the public-service commissions we recog- 
nize that their selection should not be based 
on their technical attainments alone, but also 
on the same degree of business and adminis- 
trative acumen that should be possessed by 
appointees from other walks of life. 

Should you conclude to act on our sugges- 
tions, we believe that a list of suitable names 
would be presented for your consideration 
through a request on the presidents of the five 
national engineering societies of the country, 
acting possibly in conjunction with the presi- 
dent of a leading commercial body like the 
Chamber of Commerce of the State of New 
York, 


Military Pontoon Bridges in Swift 
Water 


Pontoon-bridge building on the Missouri 
River formed part of the field inspection for 
the Corps of Engineers, U. S. A., in 1912. 
The work included the selection, loading and 
transportation of materials, assembling and 
dismantling of canvas boats, calking of 
wooden boats, placing anchors, and construct- 
ing, maintaining and removing a bridge. 

The bridge was built at a site where the 
water was from 6 to 24 ft. deep and the bot- 
tom consisted of hard sand in the channel 
and soft mud in the eddies. The bottom was 
so unstable that the main channel shifted 600 
ft. in three days and 18 ft. of water shoaled 
to 6 ft. The maximum current of 7 miles 
per hour made the work difficult and danger- 
ous and required two anchors upstream for 
every boat and one downstream for every six 
boats. 

The opinion that anchors travel downstream 
with the current was disproved by the fact 
that there was no appreciable movement of 
anchors cast where the water deepened 12 it. 
after they were placed. The operation of the 
anchors indicated that the effect of a 4-mile 
current and of a 20-mile wind was about the 
same in displacing boats. The protection of 
the bridge from drift was very important and 
involved difficult night work, including the 
removal of a tree 3 ft. in diameter that cov- 
ered five boats in the main channel. It was 
lifted partly out of the water with chains 
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and levers, cut up and then passed through 
the bridge. Some of the anchors cast in 18 
ft. of water were. found to be buried 12 ft. 
deep in hard sand and after many attempts to 
dislodge them they were abandoned in the bed 
of the stream. 


CONSTRUCTION OF Boats 


The sides and bottoms of the wooden 
boats were made with two thicknesses of 
¥Y%-in. boards, with heavy canvas between 
them, and did not need calking. Their buoy- 
ancy was considered an important advantage 
over iron boats, which would sink if swamped. 
The first bridge, 934 ft. long, which was built 
with fifteen canvas boats and thirty-two 
wooden boats, was constructed by eighty-four 
men in eight and one-half hours. 

The second bridge, 1410 ft. long, includ- 
ing a pile approach 128 ft. long, which re- 
quired twenty-four canvas boats, one steel sec- 
tion boat, five trestles and thirty-six wooden 
boats, was constructed in fourteen hours by 
eighty men with the assistance of details for 
about two hours. The work was described by 
Captain C. H. Dillon in a recent issue of the 
“Professional Memoirs” of the Corps of Engi- 
neers, U. S. A, ar 


Breaking Up Concrete Walls 


In removing concrete foundations from the 


civic-center site in San Francisco the walls. 


were dynamited and the broken fragments 
loaded onto dump wagons by steam shovel. The 
accompanying photograph is of 2-ft. walls, 12 
ft. high, formerly supporting Carpenters Hall, 
located so close to a brick building across the 
street that small charges of explosives had to 
be employed. 

Holes 15% in. in diameter and 12 to 18 in. 
deep were driven with Little Giant air drills. 
Those in the bottom were loaded with one stick 
of dynamite, white half sticks only could be 
used in the remainder. These small charges 
were not nearly so effective as the contractor, 
the Contra Costa Construction Company, would 
have liked and had used on walls farther re- 
moved from other buildings. Final demolition 


of the wall into pieces small enough to be . 


handled by a Thew steam shovel had to be 
accomplished by sledges. 

Holes were drilled irregularly, but in a typical 
section the holes in the two rows at the bottom 
were 2 ft. apart both ways. In the third row 
they were 4 ft. apart longitudinally and 2 ft. 
above and below adjacent rows. In the two 
rows at the top they were spaced 3 ft. apart 
both ways. 


Wall Shot with Light Charges of Dynamite 
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Filter for Boiler Feed and Cooling 
Water at Omaha 


Due to the excessive sediment in the Mis- 
souri River water the Omaha Electric Light & 
Power Company, Omaha, Neb., has had much 
trouble in the past with the water for cooling 
the transformers and the boiler-feed supply. 
The station is located at Jones and Leaven- 
worth Streets, where 15,000 kw are developed 
by steam-turbine generator sets of the General 
Electric-Curtis type, as noted in Engineering 
Record of June 15, 1912. Many things were 
tried to eliminate the mud, and in 1905 two 
trapezoidal-shaped settling basins of 165,000 
and 240,000-gal. capacity were put into serv- 
ice. As no filters were installed at that time 
it was found necessary to clean the basins 
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twice a month. At each cleaning 2 ft. of mud 
covered the basins and during periods of high 
water much greater depths were deposited. 


DertH oF BASINS 


The depth of the basins varies from 7 ft. 10 
in. to 10 ft. 8 in. on account of the sloping 
6-in. floor which was reinforced with expand- 
ed metal. Overflows are provided which limit 
the high-water level to 6 in. below the tops of 
the reinforced-concrete slabs. The return dis- 
charge from the transformers is through a 
wooden trough at the inlet end of each basin, 
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while the suction pipes of the boiler feed 
pump, transformer cooling-water pump and 
fire engine pump are at the outlet end along 
the wall nearest the station, 


TREATING THE WATER 


To overcome some of the difficulties in 
cleaning the basins there was devised a sys- 
tem of treating the water with aluminum 
sulphate and roughly filtering it through a 
thin bed of excelsior and cinders. 

A 7¥%-hp motor-driven centrifugal pump, 
running at the rate of 1200 r.p.m., delivering 
2500 gal. per minute against an ordinary head 
of 10 ft., has its suction in the condenser water 
intake built close to the shore on the harbor 
line. To prevent the entrance of débris there 
are two sets of screens with 4-in. openings, 
cleaned every day. a 

Water enters one end of the wooden alum 
trough placed over a long narrow chamber, 
9 ft. deep, built outside of the inlet end of one 
of the basins. The quantity of coagulant 
varies from 3 to 9 lb., but averages 5 Ib. per 
day, equivalent to 1.17 grains per gallon of 
water used. On the low side of the trough is 
a notched weir, which insures an even distri- 
bution of the water taken away from the alum 
trough. 

As noted in the drawing showing the 
cross-section, the coagulated water must pass 


upward through 2 ft. of excelsior and 2 ft. of 


cinders before being discharged over the T- 
rail weir into basin 1. The area of the filter 
provides an equivalent rate of filtration of 24 


“gal. per square foot per minute. The chamber 


under the filters holds approximately 8600 gal., 
so that there is a settling period of about 35 
minutes. 

The arrangement has given a satisfactory 
water for the purposes required and the labor 
of cleaning has been greatly decreased. It is 
only necessary to open the drain valve in the. 
chamber under the filters twice a day at times 
of the worst turbidity. A hose is turned into 
the chamber to clean the sludge from the end, 
and occasionally it is turned on top of the 
filter, which is composed of sufficiently large 
grains to be easily washed in this manner. 

While no accurate tests have been made, 
Mr. C. D. Duval, to whom the Engineering 
Record is indebted for the information con- 
tained in this article, states that the mud in 
the settling basins is not over 6 or 7 in. deep, 
although the basins have not been cleaned 
since the filter was put into operation in I9gIo. 
The filter was devised by Mr. A. C. Anderson, 
superintendent of power of the Omaha Elec- 
tric Light & Power Company, of which Mr. 
H. A. Holdredge is general manager. 


Steam Shovel Excavating Concrete Wall Débris 
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Locomotive Crane Removing Form Panels from Retaining Wall 


Track Elevation at Piqua, Ohio 


Traveling Mixer Tower and Locomotive Derricks Were Used in Casting 
Concrete Piers and Walls for 2500 Linear Feet of Single-Track Rectification 


Recent improvements of the Pittsburgh, 
Cincinnati, Chicago & St. Louis Railway at 
Piqua, Ohio, include the rectification of about 
2500 lin. ft. of single track of the main line by 
the construction of a new alignment, about 32 
ft. on centers from the old alignment, and 18 
ft. above it, with a provision for second track- 
ing. This section of the road lies along the 
bank of the Great Miami River, across the 
stream and through the town of Piqua, where 
it crosses several streets with overhead plate- 
girder bridges. 


GENERAL CONSTRUCTION FEATURES 


_ The river crossing is made with five skew 
spans having concrete abutments and piers on 
pile foundations, which constitute a heavy 
substructure. The east abutment, about 53 it. 
high over all and 22% ft. wide at the base, 
has a 78 x 28-ft. footing and makes an angle 
of about 120 deg. with a wing wall 300 ft. 
long, which follows the river shore close to 
the water line and serves to retain the heavy 
fill of the embankment approach to the bridge 
The river piers, about 40 ft. high and 50 ft. 
long, are 8 ft. thick under the coping, and the 
wing wall has a maximum thickness of 22% 
ft. above the footing, thus concentrating a 
considerable mass: of concrete at this point. 

On the west side of the bridge the tracks 
are carried through the town on an embank- 
ment, retained by concrete side walls about 25 
ft. high and 13% ft. wide at the base, with 
their ends connected at each street crossing by 
transverse walls forming .abutments for the 
bridge spans and also serving to retain the fill. 
All of the work is thus of a heavy character 
and involves about 15,000 cu. yd. of earth ex- 
cavation, 100,000 cu. yd. of embankment fill, 
30,000 cu. yd. of concrete, and 13,000 lin. ft. 
of wooden foundation piles. The method of 
construction and principal equipment installed 
for executing the work are here briefly 

' described. 

Excavations for the footings were made be- 
low water level by two McMyler 20-ton loco- 
motive cranes, operating a 1-yd. orange-peel 
bucket in the river bottom and a 1-yd. clam- 
shell bucket on land. One of the cranes was 
equipped with suspended steel leads, 50 ft. 
long, in which a No. 2 Vulcan steam hammer 
was operated to drive the foundation piles to 


an average penetration of 18 ft. in sand and 
gravel, about twenty-five piles being usually 
driven to a refusal of about I in. under the 
last five blows of the hammer in one to-hour 
shift by a single machine. 

The river piers were constructed in coffer- 
dams 40 ft. wide in the clear, which were built 
in water about 7 it. deep with a current of 1 
or 2 miles per hour. Serious floods were not 
experienced at the time this work was 
executed, and the cofferdams were only built 
to a height of about 9 ft. above the bottom of 
the river. Each cofferdam consisted of two 
rows of 2 x I2-in. vertical sheeting planks 


Detail D of Tie Rod Adjustment 


spiked to three outside 6 x 6-in. waling pieces. 
The rows, 6 ft. apart, were connected by 5-in. 
tie rods, 6 ft. apart, through each course of 
waling pieces, and- the space between them 
was puddled with clay. The bottom of the 
river inside the cofferdam was dredged to a 
depth of about 4 it. and the cofferdam was 
unwatered by one 8 x 6-in. centrifugal and 
two Emerson steam pumps. 

A second cofferdam was constructed inside 
the first, concentric with it, and had a clear 
width of 19 fit. It was made of 2 x 12-in. 
wooden sheet piles, 10 it. leng, braced with 
horizontal struts, engaging two courses of 
waling pieces. The earth in this cofferdam 
was excavated to a depth of 5 ft. below the 
bottom of the dredged pit, and the concrete 
footings of the piers were laid on the founda- 
tion piles, which were driven about 3 it. apart 
on centers, with their tops extending 18 in. 
into the concrete. The sheeting served as a 
form for the concrete. Above the footing 
course the piers were built in special steel 
forms. The footings of the retaining walls 
west of the bridge were built in trenches exca- 
vated 8 ft. deep by the clam-shell buckets, 
which generally deposited the sand and gravel 
excavated from them adjacent to the trench 
to serve for filling between the walls, thus 
avoiding hauling the spoil. 


CONCRETE PLANT 


At the beginning of operations a material 
track was built to the main line of the railway 
and was carried along the side hill on a pile 
trestle 200 ft. long, underneath which storage 
bins 80 ft. long were established on the slope 
with a capacity of about 100 yd. of stone and 
70 yd. of sand, which were delivered to them 
from dump cars on the trestle. At the foot 
of the slope a parallel trench 5 ft. wide and 
6 ft. deep was dug and in it there was laid a 
track for a '%-yd. wooden measuring car, 
which was filled up to a gage mark with broken 
stone delivered through a chute from the bin. 
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The required amount of sand was shoveled 
into the car by hand and the car was hauled 
about 150 ft. up an incline by a hoisting en- 
gine and automatically dumped into the charg- 
ing hopper of a '%-vd. 
mixer. The mixer was set about Io ft. above 
the ground and discharged through a chute 
into a I-yd bucket. 

For the west abutment and the retaining 
walls and abutments for street crossings the 


Steel ‘Form Panels on Piers 


concrete was mixed in a traveling plant run-- 


ning the full length of this portion of the 
work, about 1400 ft. Sand and broken stone 
were delivered at any point along the length 
of this section on standard-gage gondola cars 
and were unloaded by a locomotive crane and 
clam-shell bucket, which delivered to the 16- 
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Ransome concrete 


‘gether with 


yd. elevated storage bin in the concrete tower 
moving on a parallel 16-ft. gage track along- 
side. This traveler had a ten-wheel wooden 
platform 4o ft. long, on which was installed 
a storage bin, about 26 ft. above the track, 
with a Ransome mixer under it, about Io ft. 
clear of the track, high enough to deliver into 
a %-yd. wooden bucket, operated in a hoisting 
tower 40 ft. high on the front of the car. A 
hoisting engine, steam boiler, and small engine 
for the concrete mixer were installed on the 
rear of the car, forming a counterweight giv- 
ing additional stability for the tower. 

The traveler was stationed within a con- 
venient distance of any part of the work and 
the tower buckets were hoisted to the required 
height and discharged into a steel chute with 
U-shape cross-section and a maximum length 
of 100 ft., that delivered directly to the form 
and thus eliminated any other transportation 
or handling of concrete and materials. Ce- 
ment was delivered by the locomotive crane 
to the charging platform in the concrete tower. 
The concrete was mixed 1:3:6 with Speed 
Portland cement by an average force of eight 
to ten men. The maximum product of this 
plant was 150 yd. in 10 hours. 


CoNncRETE ForMS 


The wall was built in wooden forms with 
sections 19% ft. high and 32 ft. long, made of 
2-in. square-edge horizontal planks, nailed to 
4 x 6-in. verticals 3 ft. apart, with 6 x 6-in. 
horizontal waling pieces 4 ft. apart, tied to- 
3¥g-in. permanent rods having 
turnbuckle connections to detachable %-in. 
outside stubs 20 in. long passing through the 
waling pieces. Each panel of the forms 
weighed 15,000 lb. and was handled by the 
locomotive crane. Each section of the wall 
contained about 100 yd. of concrete and was 
made with a vertical groove at one end to 
provide for a T-joint between successive sec- 
tions. The coping projected 4 in. beyond the 
base of the pier shaft, the forms being re- 
leased from it by slacking off pairs of 4 x 6- 
in. wedges on which they were seated. 

The piers for the river bridge were built in 
steel forms made up of panels from about 2 
to 10 ft. long and wide, bolted together 
through outside flanges and tied through the 
concrete with permanent horizontal transverse 
rods to resist the thrust. 

Each panel was made of a No. 20 gage web 
plate with light vertical and horizontal stiffen- 
ing and flange angles, riveted to the outer face 
with 3g-in. countersunk rivets. Special curved 
panels reaching from the top to the bottom 
of the pier were provided for the rounded 


upstream end and for the corners of the down- 
stream end, and the spaces between on the 
long side and on the downstream end of the 
pier were filled in with 2 x 5-ft. rectangular 
standard panels, of which enough were pro- 
vided for two courses 6 ft. high, thus permit- 
ting the lower course to be removed and re- 
assembled on the upper course, and so on a 
the work progressed. : 
Each course was provided with a horizontal 
6-in. I-beam waling, bolted to connection 
angles riveted to the standard uprights of the 
panels. The uprights were made of pairs of 
angles with their outstanding flanges separated 
about 34 in. to receive 5-in, bolts to in. long, 
with the outside nuts bearing on saddle-plates 
across the flanges of the uprights. The inside 
ends of the bolts engaged the ends of flat ad- 


_justment bars, which were bent 90 deg. at 


each end and threaded. The opposite ends of 
the flat bars engaged the left hand threads of 
the permanent 5-in. tie rods. Holes punched 
through the flat bars received the points of 
capstan bars, by which the adjustments were 
made, pulling the forms up close against the 
inside braces, which were removed as the con- 
creting progressed. 

After the concreting was finished the short 
bolts were unscrewed and withdrawn, leaving 
the connection pieces and the long bolts per- 
manently embedded in the concrete. At the 
downstream ends of the piers tie rods parallel 
to the longitudinal axis were hooked to the 
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transverse tie rods in the second course from 
the bottom and had diagonal extensions to the 
forms to resist the longitudinal thrust without 
_ the necessity of carrying the rods through the 
full length of the pier. The forms for one 
pier were interchangeable with the other piers 
and were used four times each for the special 
end sections and sixteen times each for the 
standard intermediate sections, thus effecting 
the entire pier construction with a minimum 
number of forms, some of which were, after 
the completion of this job, available for future 
work. 


CoNNECTION ANGLES AND PANELS 


Connection angles were riveted to the up- 
right flanges of the forms at the top of the 
pier shaft to receive pairs of vertical angles, 
bolted to them to take the bearing of the hori- 
zontal wooden planks making the forms for 
the copings. The panels of the forms were 
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taken out and the fill at D, where the plant 
was located, was partly washed away. 

“The 20-ton locomotive crane, shown at F, 
was carried about Ioo ft., upset, and the 50-ft. 
boom bent back over the cab and twisted out 
of shape. The remainder of the plant, consist- 
ing of a go-ft. steel concrete tower, concrete 
mixer, two double-drum hoisting engines, 
pumps and three boilers, was pretty badly 
damaged, and one 80-hp boiler has not been 
located yet. The water on April 15 was still 
too high to ascertain the amount of damage 
done. The loaded cars were carried from 
too to 1000 ft. below the bridge. The piles 
were embedded in the concrete foundation of 
the east abutment, which was partly com- 
pleted. The ground in the path of the current 
B, both above and below the bridge, was 
thickly built up with houses, which were all 
swept away with the exception of one. That 
this escaped was a freak of the flood, as it 
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Section of Abutment on River Bank 


Main Dimensions of New Concrete Masonry on River Bank 


assembled and taken apart by hand without 
the use of derricks. 

The work was designed and executed under 
the direction of the engineering department 
of the railway, of which Mr. F. H. Watts is 
division engineer and Mr. E. H. May engi- 
neer in charge. The McKelvy-Hine Company, 
of Pittsburgh, is the general contractor and 
the steel forms were furnished by the Blaw 
Steel Centering Company, of Pittsburgh. 


EFFECTS OF RECENT FLOOD 


The work, although not yet completed, had 
reached an advanced stage when the recent 
disastrous floods occurred and occasioned a 
great deal of damage to it. Mr. A. B. Hine, 
vice-president of the McKelvy-Hine Company, 
has supplied the following information re- 
garding the effects of the flood: “The new 
work stood up well, bore the brunt of the flood 
and saved the railroad bridge from being 
washed away. The piers had no bridge or 
anything to hold them down except the pile 
foundation and the water was 27 ft. above 
normal stage. Normally the river makes a 
bend above the bridge and comes around about 
parallel with the railroad as at A in the sketch 
on page 548. The railroad company had 
driven 4o-ft. piles from X to Y, a distance of 
about 160 ft., to support the track, while pier 
No. 1 and the east abutment were being con- 
structed; these piles were capped and string- 
ers placed under the ties, but the fill was only 
partly removed immediately adjacent to pier 
I and the east abutment. This fill and the 
tailroad bridge were covered with loaded cars. 
The flood broke through the river bank at E 
and the main current came across at B; the 
fill from X to Y with most of the piling was 


was directly in front of opening. The ground 
was washed away down to the gravel, and at C 
a deep hole was washed.” 


Government Favors Arbitrating Colorado 
Water Rights Dispute 


To settle the dispute over water rights be- 
tween the U. S. Reclamation Service and the 
State of Colorado, Secretary of the Interior 
Lane has acquiesced in the proposal of the 
Colorado State Engineer, Mr. John E. Field, 
to have the questions arbitrated by a commis- 
sion of three expert engineers. In his letter 
to Mr. Field, Secretary Lane, referring to the 
contention of many, that the diversion of 
water from the upper reaches of the Rio 
Grande River would neither seriously affect 
the flow in the lower part of the river nor 
the Federal Government’s ability to comply 
with the obligations it has undertaken in the 
Elephant Butte project, states that he is ex- 
tremely anxious to discover what this effect is 
not only as to the Rio Grande but also as to 
the Colorado. The Secretary has been asked 
to secure the bringing of a suit to determine 
the right of Colorado to the exclusive use of 
her waters. He prefers, however, to have the 
matter settled amicably. He is therefore pre- 
pared to appoint one member of the commis- 
sion, the State Engineer or the Governor to 
appoint another, and the two appointees to 
choose a third. The commission would not be 
expected to pass upon the numerous applica- 
tions pending for rights-of-way but to decide 
whether the State theory or the Federal the- 
ory is the correct one as to the effect upon the 
reclamation projects of the two rivers. 


Suggestions for College Course in 
Logging Engineering 


A growing demand for men_ specially 
trained to handle the engineering problems 
met with in the development of the logging 
industry has been felt for several years in 
the Pacific Northwest. It has been proposed 
that courses be instituted in some of the 
Western universities to give training that 
would equip students to cope with these spe- 
cial problems, and this year the outlines of 
such a course were presented by Mr. James 
O’Hearne in a paper on “How Shall We 
Teach Logging Engineering?” read before 
the Logging Congress in Spokane. 

Physical traits were touched upon first, as 
it was pointed out that there were few pro- 
fessions which would call for a greater 
amount of physical endurance than the log- 
ging engineer would need, and the U. S. Civil 
Service physical examinations were cited as a 
basis for rating this qualification. For this 
profession, Mr. O’Hearne said, the student 
must develop a keen judicial sense and “stay- 
ing qualities’ of a superior order; he must 
have no trace of the ambition to acquire an 
education so as not to have to work, for the 
logging engineer will have to work with his 
hands and his feet as well as his brains; he 
must also be “sufficient unto himself,” as it 
were, for he may be required to stay for 
months at a time in districts remote from civ- 
ilization, and while there not only do his own 
work ably but lend cheer and encouragement 
to others who may be with him. 


SuBJECTS FOR STUDY 


The outlining of a six-year self-supporting 
course, it was pointed out, was largely the ap- 
plying of the courses already taught to the 
special needs of the logger, and combining 
with this a certain amount of field work. 
For this the faculty would require one extra 
man, Mr. O’Hearne thought, who should be 
a practical logger. The features recommend- 
ed to be drawn from established courses were 
as follows: From liberal arts, English com- 
position and one foreign language, preferably 
Spanish; from mechanical engineering, draft- 
ing, machine practice, knowledge of foundry 
work, and a study of internal combustion en- 
gines; from mining engineering, geology, 
tool sharpening and tempering, and first aid 
to the injured; from civil engineering, mathe- 
matics, surveying, mapping, railroad, location 
and construction, railroad structures, main- 
tenance, operation and safety appliances; 
from electrical engineering, general principles 
of applied electricity. 

The need of a text book on logging was 
emphasized and it was suggested that this 
might be prepared by a committee of repre- 
sentative loggers appointed from the different 
districts and working in conjunction with the 
professors of forestry in Western universities. 
Help on this work might be expected, Mr. 
O’Hearne thought, from the Government 
Forestry Department, which has made exten- 
sive studies of logging conditions in the 
Northwest. Whether embodied in one text 
book or selected from general sources, the 
subjects essential to logging engineering and, 
to a certain extent, peculiar to this course, 
might be arranged under the following heads: 

Forestry.—A study of the different species 
of trees, their special adaptation to certain 
regions, rate of growth, mechanical proper- 
ties, diseases and decay, and their insect 
enemies. Under this head would also come 
reforestation, fire protection, fire fighting, at- 
tention to fire-killed timber—how soon it must 
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be logged and the rate of depreciation of the 
different species, the best methods of logging 
to prevent waste, and a general study of lum- 
ber, shingle and pulp mills. 

Engineering.—Ctruising and making topo- 
graphical maps; planning different methods 
for the removal of timber and estimating cost 
by each method; laying out and building skid 
roads, railroads and cableways; figuring the 
most economical motive power for moving 
logs to their destination, and planning log 
dumps, booms, flumes and chutes. 

Logging.—A study of each operation of the 
various methods used in removing the stand- 
ing tree and placing the log on the car or other 
means of transportation; the kind and size of 
engines, blocks and lines; the advantages in 
long or short crews and long or short hauls; 
the advantages of different fuels; the location 
and plans for camps; the limiting distance a 
crew should walk; the maximum length of 
ride, and the number of men that can well be 
housed in one camp. 

Sanitation.—Under this head comes the lo- 
cation of buildings with reference to one an- 
other and to barns, pig pens, etc.; the source 
of water supply; care of refuse from cook 
house; disposal of wornout clothing and shoes; 
and condition of sleeping quarters of men. 

Efficiency.—Last but not least care should 
be taken to impress upon the student the value 
in dollars and cents of studying means of 
standardizing processes and eliminating waste; 
comforts and the inducements to special 
efforts that may be offered in camp; and what 
means may be taken to prevent trouble and 
discontent among the men. 


Fretp Work 


Six months of each year could be spent in 
the woods to good advantage, Mr. O’Hearne 
thought, the field work being arranged to run 
from April to September. This would give 
the student opportunity to get practical ex- 
perience, which is a very important element 
in such a course. For the first field season the 
student could fill only subordinate positions. 
He would fire donkeys, give signals, cut 
wood, swamp, and, on occasion, could assist 


in bucking and second falling, the idea being 


to change around enough to get the benefit of 
experience'in all minor positions, The prefer- 
able location, Mr. O’Hearne said, would be in 
a large logging camp where several methods 
could be observed and where a contract could 
be secured for the actual delivery of logs at 
so much per 1000 ft., the student to do the 
work under the leadership of experienced log- 
gers. Profits on such a contract should be di- 
vided equally among the students, who would 
be paid the usual rate for common labor. The 
student should eat in the regular mess house 
with the crew, but should have separate sleep- 
ing quarters, where facilities for notebook 
work and study were provided. 


VARIETY IN STUDIES 


Outside work for the second and third years 
must be varied, Mr. O’Hearne said, and the 
student should be sent to different camps so as 
to see different methods of logging in opera- 
tion. Camp accounting and cost statements, 
made up from actual work done, should be 
taken up in connection with log scaling. It 
should also be arranged to have the student 
assist in laying out and building a camp as 
well as repairing donkey engines, fighting fires 


and take some part in every phase of camp’ 


work not covered in earlier field seasons. 

In the fourth year the student should begin 
to run compass, cruise and run levels. In this 
work the student will find it harder than be- 
fore to keep up his earning-power capacity, 


Mr. O’Hearne stated, but if he had been suc- 
cessful in the preceding three years his 
reputation should help him to foliow the line 
of work needed at least part of the season. 


TAKING A CONTRACT 


In the fifth year the laying out and grading 
of logging spurs should be featured, A con- 
tract might be taken to lay out and grade a 
certain stretch of road, or a place on a crew 
doing this work might be secured for the 
student. During this year the student should 
sharpen and temper drills and picks, learn to 
use powder and help build bridges and trestles. 
Actual costs of earth, rock and trestle work 
should be compared in the light of financial 
or other reasons for selecting them. 

The sixth and last field term should include 
all the work required to open for logging a 


Delivering Aggregate to Movable Chuting Tower 


fair-sized tract of timber land. The class 
should cruise, make topographical maps, lay 
out all camps, main lines, sidings and spurs 
and mark the best places for rollways. Al- 
though there may be but small financial re- 
turns, this work should be done on a tract 
where the information is, desired by some com- 
pany, so that the work will be carried out 
under the moral effect of knowing that the 
data compiled are to be used. 

In conclusion, Mr, O’Hearne pointed out 
that if the student commences this course at 
the age of seventeen or eighteen he should 
graduate at twenty-three or twenty-four, able 
to start in as a very efficient assistant to the 
superintendent of a large concern or to handle 
the engineering problems of a smaller one. 


Movable Concrete Chuting Tower 


The construction of the pneumatic-caisson 
foundations for the thirty-eight-story Equit- 
able Building in New York, described in the 
Engineering Record of Aug. 30, page 247, will 
require about 12,000 yd. of concrete, besides 
about 8000 yd. more of concrete in the interior 
piers. The caissons are built on the bottom of 
the preliminary excavation, about 25 ft. be- 
low the curb, and the concrete for them is 
mixed in three 1%-yd.. Ransome machines in- 
stalled in three movable wooden towers 85 ft. 
high, that are located near the Pine and Cedar 
Street lines on opposite sides of the lot and on 
Nassau Street. 

Concrete material delivered daily in wagons 
is chuted from street level to storage bins of 
50 yd. capacity built in connection with the 

towers. The bins de- 
liver by gravity to 
the charging hoppers 
of the mixing ma- 
chine and the latter 
deliver to hoists in 
the towers, from 
which the concrete is 
distributed by the 
regular Lakewood 
system of suspended 
chutes to any point in 
the lot. 

As a large portion 
of the area of the lot 
is covered by the cais- 
sons and piers it is 
difficult to locate the 
towers so that they 
will not interfere with 
some of the substruc- 
ture work. They are, 
therefore, 
gether with their stor- 
age bins, on horizon- 
tal timber sills, like 
skids, which enable 
them to be easily 
moved in any direc- 
tion in order to clear 
or reach any given 
pier and then to be 
moved back again if 
necessary to clear or 
reach other piers. 

The three plants 
have each a capacity 
of 40.batches of con- 
crete per hour for the 

~ machine and for the 
hoisting apparatus, al- 
lowing for all reason- 
able delay. The appa- 
ratus has been in- 
Stal lie damabiyass take 
O’Rourke Engineer- 
ing Construction 
Company, contractor for the caisson and con- 
crete work, from designs that are original and 
which are considered by the contractor to be 
most efficient. 


SPACE-SavinG CoNSTRUCTION was exempli- 
fied in building concrete poles into the side of 
the No. 3 plant of the Aluminum Company of 
America, at Niagara Falls, N. Y. According 
to the “Electrical World,” the reinforcing ex- 
tends up to the side of the building, continuing 
to a point near the top of the pole, which is 10 
ft. above the roof, and is braced to it by rein- 
forced-concrete arms. This construction has 
permitted placing a spur track so close to the 
building that unloading and loading cars is. 
greatly facilitated. 
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Dipper-Dredge Work on Neponset River 


Rectifying and Deepening Main Channel of River to Remedy Insanitary Conditions 


By Edmund M. Blake, Engineer in Charge, Massachusetts State Board of Health 


An outline of the work now being carried 
on by the Massachusetts State Board of 
Health in the improvement of the Neponset 
River was published in the issue of June 1, 
1912, of Engineering Record. The legislative 
act under which this work was finally author- 
ized directed the State Board of Health to 
expend $150,000 in rectifying and deepening 
the main channel of the river from a point 
near the dam at the Mattapan Paper Mills in 
Hyde Park to a point below Pleasant Street 
in Norwood, and authority has since been 
granted for the additional expenditure of 
$40,000. 

It was impossible to take a dredge upon 
this work by water on account of the four 
dams which exist between Hyde Park and 
tidewater. The contractor decided to install 
first a heavy dipper dredge in the Hyde Park 
section at a point above the group of pile 
bridges in the train yard of the New York, 
New Haven & Hartford Railroad at Readville. 
These train-yard bridges, set very low, con- 
stitute the greatest obstruction to the flow of 
the river and are impassable for dredges. 
Their ultimate treatment has not yet been de- 
cided upon, but it is likely that radical changes 
will be made conjointly with the railroad. 
The dipper dredge was to handle the work 
from these pile bridges up to a point in the 
meadows near Dedham Road, at which point 
the main-line plate-girder bridge of the Provi- 
dence division of the railroad forms the upper 
terminal of operation for this dredge, a sec- 
tion about 27,000 ft. in length. 


DESCRIPTION OF DREDGE 


. This dredge was built by the Fairbanks 
Steam Shovel Company, of Marion, Ohio, and 
may be described briefly as follows: The steel 
hull is 70 ft. long, 18 ft. wide and 6 ft. deep, 
made up of ten transverse sections each 7 ft. 
long, bolted together and braced inside with 
longitudinal and transverse steel plates and 
beams. The boom, built of heavy oak, is 60 
ft. long and turns on a half circle rollway. 
The dipper arm, 40 ft. long, carries a heavy 
steel dipper with a full loading capacity of 
about 1% cu. yd. In ordinary digging the 


dipper is fitted with a hardened-steel jaw. 
To this are attached three extra-heavy man- 
ganese-steel teeth when dredging in cemented 
gravel or hardpan with boulders. The boiler 
is of the horizontal marine type, of 50 boiler 
hp. When operating two eight-hour shifts 
the coal consumption is approximately 2 tons 
per twenty-four hours, including banking 
charge. 

The crew required in operating this dredge 
consists of a dredge runner, a craneman, a 


back and forth and a man was secured to run 
the motorboat and do other odd jobs. 


OPERATION 


The dipper dredge started operating in a 
section of the river bounded at the upstream 
end by the historic Pauls Bridge in Milton 
and at the downstream end by a plate-girder 
bridge on the Midland division of the railroad. 
This section was very accurately sounded and 
full data were obtained in order to determine 
very closely the records of dredging. The 
base width of the new channel was 34 ft., 
with a depth of 6 ft. except at two points 
where the depth was increased to 7 ft. and the 
base width decreased to 23 ft. In all cases 
the side slopes were 2 on 1. The banks on 


Typical View of Neponset River before Dredging, Looking Downstream 


fireman for the boiler and a “roustabout.” 
The latter is a helper for odd pieces of work 
and is not constantly employed. He is gen- 
erally combined with another “roustabout,” 
and together they load coal into the scow, tow 
it to the dredge and unload it on the dredge. 
Later on in the winter the contractor pur- 
chased a motorboat for towing the coal scow 


Dipper Dredge Blocked and on Rollers for Transferring across a Street 
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both sides were lined with trees, and brush 
throughout the greater part of this section, 
most of which were on property of the Metro- 
politan Park Commission, and it was neces- 
sary to preserve as many of them as possible. 
This greatly increased the difficulty of deposit- 
ing material on the banks and was the catse 
of more or less delay. At one point a 10-in. 
flexible-joint cast-iron water pipe crossed un- 
der the river, seven lengths of which were 
taken out by the use of the dipper and landed 
on the bank with only two injuries to the 
pipe—breaks in two of the bells. 

Going upstream the right half of the chan- 
nel was dredged, and the other half was 
dredged after turning around at Pauls Bridge 
and proceeding downstream. It was then 
found that the dredging had not been carried 
to the-required grade in many places, and the 
dredge was required, therefore, to “clean up” 
to line and grade on the return to Pauls 
Bridge. 

As plotted from the final soundings, the 
cross-sections revealed an unusual accuracy 
in the lines and grades of the dredged channel, 
which is all the more worthy of comment be- 
cause in this section there were encountered 
all classes of material from silt and fine run- 
ning sand through gravel, blue clay, bouldery 
gravel and hardpan. Only a very small.per- 
centage of river silt was dredged, and “at no 
time could it be said that the spoil banks had 
any objectionable odor. 

‘ The capacity of the dipper dredge when 
operating in ordinary material is rated at about 
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1000 cu. yd. per twenty-four hours, or about 
30,000 cu. yd. per month. Its performance 
under the above-described conditions, as cov- 
ered by the following figures, an average of 
between 9000 and 10,000 cu. yd. per month, 
is fairly creditable, nevertheless, when taking 
into consideration the general hardness of the 
material and the difficulty with trees and 
brush on the banks. The figures covering the 
dredging of the new channel in the above- 
mentioned section are shown in the table. 

The figures used for approximate costs of 
labor and coal are probably in excess of the 
amounts actually paid by the contractor. 

The “overhead charges,” interest on plant 
cost, plant depreciation, etc., figured by the 
contractor against this completed section of the 
work are not available. 

The dipper dredge was transferred around 
Pauls Bridge without dismantling, except to 
remove the boom, dipper, dipper arm and some 
of the cables, after completing the above- 
described channel. Its transfer was accom- 
plished by the use of blocking, cables, capstans 
and horses, much the same as in moving a 
building. This work was seriously delayed by 
the presence of very high water in the river, 
which made the removal of the dredge from 
the channel to the bank a difficult operation. 


set on cross-section lines swung from the 
reference base lines at such intervals as may 
be necessary to define accurately the channel 
to be dredged. In most cases four ranges are 
set on each cross-section line, the two middle 
ones marking the lines of the base of the 
channel and being flagged with red flannel, 
with the two outer ones marking the points of 
intersection of the side slopes and the present 
bottom of the river. The dredged material is 
required to be kept 7 ft. back from these outer 
ranges, which are flagged with white flannel. 
River gages are kept ahead of the dredge with 
special heavy marking; they read direct from 
the base grade. 

The contract for relaying the 1o-in. flexible- 
joint cast-iron water pipe referred to has been 
let to the Crandall Engineering Company, of 
East Boston, for the sum of $790, the board 
to furnish special castings, gate valves and 
boxes. This work is now under way and the 
contractor has erected a scaffold across the 
river from which the pipe will be suspended 
and the joints leaded and calked before lower- 
ing to the bottom of the river. The dredging 
is being done by the Barge Canal Construction 
Company, of New York, which is composed 
of Messrs. Charles Longenecker, George W. 
Beeman and Louis B. Harrison. All of this 
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the middle of the spaces, catching the ends of 
the secondary system of stringers, which, like 
the primary system, were designed to carry 
the full load, 

The pile bents were then removed—all ex- 
cept the caps, which were left bolted to the 
stringers; then the remainder of the loose 
material was cleaned away and trenches were 
cut to the full depth required for the excava- 
tion, the trenches being directly in the line of 
the original pile bents, and the whole system 
being so spaced as to avoid the permanent 
abutments and intermediate piers. New frame 
bents were then constructed in the trenches and 
the load transferred to them, after which the 
bents on the higher level were in turn removed. 
The excavation is now being completed, and 
the next shift will be to the permanent bridge. 
During all of this work there was no call for 
slow orders. 

A somewhat different treatment was required 
at Cleveland, where a street crossed six tracks 
at grade on a sharp skew. Here as at San- 
dusky it was proposed to cut the street under 
without changing the track profile, but the rock 
surface was only about 4 ft. below subgrade. 

Of the four main tracks the two interior 
ones were put temporarily out of service and 
the soil underneath was excavated to rock. 
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It was, therefore, not until May 8, 1913, that it 
was finally relaunched above Pauls Bridge. 
Dredging was again started on May 12, and 
at the time of writing this article it had pro- 
ceeded to a point nearly 1 mile above Pauls 
Bridge into the meadows. Soft material was 
encountered about 700 ft. above Pauls Bridge, 
and the rate of progress since that time has 
been much faster, and probably will approxi- 
mate 20,000 cu. yd. per month, 


The ranges used in marking line for the’ 


dredge consist of an ordinary I-in. iron pipe, 
varying from 6 to ro ft. in length. They are 


CuHannet-Drepcinc Data 


Profile length, 34-ft. base 
Profile length, 23-ft. base. 
Work began 


Works ended s. cs sesuiectumkeere aigiha iain ores . 
Number of working days, primary dredging.......... 42 
Number of working days, “‘cleaning up’’............6+: 9 
Total number of working days........ steno peeeees $1 
Equivalent number of working days of single shift of 
Sight Mourss dactawiscaaam er were ete ebenenresetns 103.25 
Total number of working hours, including time spent 
on repairs and other delays. ......--.ceeceseereees 826 


Total yardage dredged to lines and grades (T)..13,617.10 
Total yardage allowed for 6-in. excess outside of 

lines and grades (S) : . : 2,308.10 
Extra yardage allowed at 10-in. pipe crossing (E)  231.9¢ 


Total yardage for which contractor was paid. .16,157.10 
Gross total yardage dredged by contractor (D)..18,420.80 
Percentage of excess of D over T......seeeeeeevees Die 
Percentage of excess of D over T+S-+E......... 14.0 


Percentage which S is of T.......scceeesecsneoeees 16.9 
Yardage dredged per lineal foot, D........... 04.29 
Yardage dredged a lineal foot, T+ S+E. . -3.76 
Average yardage, D, dredged per day........ Sane voGke 
Average yardage, D, dredged per hour......... wwsead 
Average yardage excavated per day, paid for....... 316.8 


Average yardage excavated per day, not paid for....44.4 
Percentage of average cubic yards, D, excavated per 


day, not paid fOr ...cseseseen scence esses cence is! 
Labor charge, including timekeeper............. $1,603.35 
Tonnage “Ot “coal -GsO0. 6. swie <i tt dere anon we ale 107.5 
Cost ‘of ‘coal at $400 per tons... v. cusreerc one $430.00 
Cost of labor and coal $2 


Labor charge per day.. 
Labor charge per hour 
Cost of coal per day .. 


Gostior coal. per LOUrsciey mrcnietsn saubiewian isle isi sialeyoain $0. 

Average cost of labor and coal per cu. yd. of gross 
OXCAVATOM yaa cm castor is ach nearelnieverg vale. iefetucneintola: bromelaee rate . 

Average cost of labor and coal per cu. yd. of excava- 
Hons Parad LOL win vtaworemine MOU pele sis PDIM Alene crew. $0.126 


Price paid contractor, as per agreement, per cu. yd.$0.42 
Cost of labor per cu. yd. of gross excavation, D. Roce 
Cost of labor per cu. yd. paid excavation.......... 0 


work is under the direction of Mr. X. H. 
Goodnough, chief engineer of the State Board 
of Health, with the writer as engineer in 
charge. The engineering assistants at present 
employed upon the work are Messrs. N. L. 
Hammond, H. S. Wright, C. F. Joy, W. G. 


- Norteman and C. C. Topham. 


Supporting Tracks under Traffic 
during Construction 


The design and construction of the tem- 
porary structures supporting tracks under 
traffic during the prosecution of work under- 
neath, such as the building of highway or 
street undercrossings, have a large bearing on 
the total cost of the work. This is especially 
true where the traffic is heavy and high speed 
is to be mairitained. At the recent convention 
of the American Railway Bridge and Building 
Association Mr. R. H. Reid, supervisor of 
bridges of the Lake Shore & Michigan South- 
ern Railway, described work at various points 
where three systems of support were succes- 
sively required as the work proceeded. 

At Sandusky, Ohio, a street crossing seven 
tracks at grade was to be carried under with- 
out altering the track profile. The solid-rock 
surface was about half way down, and above 
this were boulders and hardpan. Pile bents 
were built, the piles being driven to refusal. 
In the floor system supporting the tracks there 
were incorporated two sets of stringers, one 
spanning from bent to bent and the other 
balanced on the bents. 

As the excavation proceeded ridges were 
left to protect the piles, the intervening spaces 
being taken out to solid rock. Some of the 
piles were found broken, and in such cases 
short posts on sills were pushed in to replace 
them. When the rock surface between bents 
had been reached frame bents were erected in 


Two sets of stringers were used as at San- 
dusky, the secondary set, however, being 
placed on top of instead of alongside the pri- 
mary set. The stringer system thus filled most 
of the space between subgrade and rock, and 
the first system of supports consisted simply 
of sills and blocks, spaced 20 ft. apart. Thence 
the procedure was similar to that at Sandusky, 
the second set of bents being carried in 
trenches about half way down, and the third 
set resting on the bottom of the finished ex- 
cavation. On account of the sharp skew of 
this crossing a moderate slow order was re- 
quired. 


T-Rails in Paved Streets 


Whether T-rails for tracks should be al- 
lowed in paved streets or whether girder rails 
should be required, and the best methods of 
fitting the different types of pavements to the 
tracks, are still unsettled questions. The Con- 
necticut Company, which is the operating com- 
pany for the electric lines of the New York, 
New Haven & Hartford Railroad, is using 
T-rails extensively with various types of pave- 
ment, and cross-sections are shown of two of 
the designs in use. . 

In a recent article in the “Electric Railway 
Journal” Mr. R. C. Cram, formerly assistant 
engineer of the Connecticut Company, ex- 
presses the belief that much of the objection 
that has been raised to the use of T-rails 
should have been brought against the type of 
pavement used in connection therewith. He 
states that the T-rail construction built in ac- 
cordance with the company’s standard cross- 
sections has generally given satisfaction. In 
narrow streets carrying heavy vehicular traffic 
he thinks girder rails may be preferable, 
as the rail grooves will take the brunt of the 


‘loads that follow the rail, reducing the wear 


on the pavement. 
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.Tuning Up Filters at Albany, Oregon 


Process of Putting a Water-Purification Plant of Rapid 
Type into Successful Operation and Training the Attendants 


When the new 3,000,000-gal. rapid-filter 
plant at Albany, Ore., the only modern plant 
of any size on the Pacific Coast, was put into 
operation in the late summer of 1912 diffi- 
culties arose in getting a uniformly clear ef- 
fluent, for the operators were non-conversant 
with filtration practice and were required to 

divide their time between this plant, an ad- 
jacent pumping station and a power plant. 
This contingency led the management to se- 
cure more trained assistants in putting the 
plant, which was described in the Engineering 
Record of Aug. I7, 1912, page 192, into good 
working condition and in training the opera- 
tors. Briefly, this involved the adjustment 
and regulation of the various gages and reg- 
- isters, the calibration of the filter controllers, 
chemical-feed orifices and raw-water pumps, 
the installation of a self-cleaning screen at the 
intake and a temporary soda-ash equipment, 
and, finally, training the operators to make the 
essential chemical and physical tests and keep- 
ing a comprehensive report of the operation of 
the plant. 


SELF-CLEANING INTAKE SCREEN 


To overcome the very frequent clogging 
of the screens in the intake-screen well during 
the fall of the year, when leaves in large 
quantities are carried by the water, with the 
attendant air-binding and clogging débris of 
the 6-in. low-lift Worthington volute pumps, 
an additional protection was provided by at- 
taching over the 16-in. intake elbow a circular- 
hood screen of I-in. mesh, 3 ft. in diameter 
by 3 ft. long, with a metal bulkhead on its 
downstream end. The circular screen, which 
is supported on piles, is connected to the 
spigot end of the bend by a number of longi- 
tudinal! ™%-in. rods secured to the bend by a 
band. A solid casing, which assists in stif- 
fening the screen, is placed around these rods 
on the taper so that all water passes through 
the cylindrical screen. The velocity of the 
canal flow is about 7 ft. per second at this 
point, and the screen is very effective in keep- 
ing itself clean. It is thought that a %-in. 
screen would be still more satisfactory, as 
much débris passes through the 1-in. mesh. 
Occasionally the screen is cleaned by back- 
flushing from the basins. 


Temporary Sopa-AsH EQUIPMENT 


Analysis of the water showed that a poor 
effluent was due in part to insufficient alka- 
linity to care for the dose of alum required 
by the turbidity. As is often the case with 
surface waters, a rise in turbidity was always 
accompanied by a decrease in alkalinity. A 
temporary soda-ash feeder was installed com- 
prising two sets of three 45-gal. barrels, each 
row of barrels being interconnected bottom to 
bottom and closed from the adjacent barrels 
by a valve in a I-in. pipe. Three per cent. 
solutions were mixed by dumping the weighed 
dry soda ash in a slow stream into each barrel, 
which was separately filled with water, the 
valves between them being closed to prevent 
any mixing until the solutions had become con- 
stant in strength. At first a paddle churn was 
tried, but was found useless on account of the 
crystallizing of the soda ash. One of the 
duplicate alum-feed orifice boxes was used to 
measure the solution. The point of application 
was at the entrance to the mixing basins fol- 
lowing the alum application. This made it 
necessary to apply the alum at the pump. 


Rather than connect the alum piping to the 
pump suction, and possibly admit air thereto 
at times of low head in the éanal, the alum 
was fed into the pump discharge just beyond 
the pumps through a single perforated pipe 
tapped into and extended to the farther side 
of the pipe. Bottle tests were made to de- 
termine the correctness of this order of appli- 
cation. As no accurate measures were avail- 
able, a drop was used as the unit of volume. 
The same number of drops of soda-ash solu- 
tion and of alum was added to a measured 
amount of raw water, about 500 cu. cm, so 
as to give the probable dose of each chemical 
required. Each bottle was given identically 
the same amount of agitation and treatment, 
save that alum was added first to one and the 
soda ash first to the other. Repeated tests 
showed clearly that the best floc was obtained 
by adding the alum solution first. Apparently a 
slight mixing after adding the alum was all 
that was necessary before adding the soda 
ash. 

In actual operation the soda ash was ap- 
plied to the alum-treated water through a grid 
placed at the entrance to the conduit which 
supplies the basins. 


Minor Causes oF Poor EFFLUENT 


Aside from the fact that additional alkalin- 
ity was necessary, a poor floc, or none, was 
often obtained due to the fact that the accumu- 
lation of air and débris in the pumps decreased 
the norma! rate of pumping and, unknown to 
the attendants, the alum dose would increase, 
sometimes far beyond that warranted by the 
alkalinity, natural or applied, and the water 
would become so acid as to redissolve the floc. 
When the pumps behaved in this manner it 
followed that within a few minutes the level 
of the water on the filters would drop. Oc- 
casionally the filters were found completely 
empty. To indicate this condition an addition- 
al contact was arranged on the loss-of-head 
gage alarm so that when the level dropped 
about 1 ft. the dial movement due to the drop 
completed the circuit through an alarm in the 
power house, indicating a falling off in the 
rate of pumping. 

Still another cause of poor effluents was the 
fact that the attendants were making no use of 
the filter controllers. Instead the regulation 
of rate was accomplished by manually opening 
or closing the effluent valves. At times the 
rate must have been very excessive. 


CALIBRATION OF RAW-WaATER PUMPS 


Although theoretically the raw-water rate of 
pumping should be constant, under the condi- 
tions obtained at Albany this was not the case, 
as noted previously. The air became entrained 
in the water, very largely due to the overfall 
of water through the clogged screens; but 
even with clean screens it appeared that under 
the 6-ft. suction lift air was liberated from the 
water. Hence it became necessary to measure 
the raw-water flow. Instantaneous informa- 
tion on this point could not be obtained, but a 
fairly good measure could be made easily, and 
as often as the attendants were inclined, by 
closing the outlet of the coagulating basin and 
timing the rise of water level in them on one 
of the basin gages in the operating room. 
These gages were accurate to about 0.002 ft. 


‘A diagram was constructed to give the rate 


of pumpage knowing the time observed to rise 
0.01 ft. in the basins. 
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Several diameters at different depths in the 
circular alum-solution tanks were measured 
to check the capacities. The soda-ash storage 
barrels were calibrated by measuring their con- 
tents at different depths with a 5-gal. can. 
The recording-depth gage on the alum solution 
tank was adjusted by turning its dial until the 
indicator depth agreed with the measured 
depth in the tank. 

The orifices were accompanied by a dis- 
charge chart based on a 6-in. head over the 
orifice. As this head was so close to the top 
of the box that often the float valves would 
not close before the box overflowed, the head 
was reduced to 5% in. and the adjustable rec- 
tangular orifices recalibrated by timing and 
weighing their discharge for various indicated 
openings. 

An especially constructed alarm was in- 
stalled on the orifice boxes to call attention to 
any variation in this height. A gutta-percha 
rod pivoted to the float stem was arranged 
to make electric contact in a saddle set on the 
float valve and insulated from it, and when 
the water level varied about % in. up or down 
causing the alarm to ring. This alarm also 
indicated the emptying of the solution tank. 

To provide for easy and frequent cleaning 
of the solution-pipe lines which become clogged 
up after about three months’ use bends were 
replaced by plugged tees or crosses so that 
wires could be rammed through all runs. In 
addition a connection was made with the pres~ 
sure line for frequent flushing. 


ADJUSTMENT OF FILTER OPERATION 


The rate of filtration is controlled by rate 
controllers, but these were not accompanied 
by the necessary rate scales. Actual calibra- 
tions of scales were made for each filter based 
on counterweight setting. This was done in 
the usual way by closing the influent valve to 
the filter after the rate of filtration had be- 
come steady and timing the drop of the water 
level through a known cross-section, repeating 
this for several different settings of the beam 
counterweight. The results were plotted and 
the data for making the scales taken from this 
diagram. As the level falls the effective head 
on the controller also falls, and for the same 
rate of filtration the valve should open wider. 
To compensate for lack of uniformity of the 
rate of filtration during each test, readings of 
loss of head were taken every fifteen seconds 
and the initial rate calculated as indicated, or 
mean rate multiplied by the ratio of loss of 
head at the beginning of each test to the mean 
loss of head during the test. The results were 
plotted and the scales made from the mean 
curve. The scales were graduated to give the 
actual flow through each filter in gallons per 
twenty-four hours. The scales were made in a 
local shop. 

The wash-water pressure was adjusted to 
give the maximum rate of wash consistent with 
non-disturbance of the gravel underdrains and 
loss of sand over the gutters. Adjustment was 
made at the valve of the wash-water pump, and 
check readings were taken on a pressure gage 
attached to the wash-water line. The rate of 
vertical rise was measured by closing the drain 
valve with the main gutter nearly empty and 
timing the period from the instant wash water 
began to overflow the lateral gutters until 
the pump was closed, which closing was done 
just before the main gutter filled. The time 
interval and measured fill in the gutter gave 
a fair idea of the rate of vertical rise, which 
ranged from 0.97 to 1.03 ft. 

An inspection of the disturbance of the sand 
surface during washing and of the surface 
after wash showed that certain parts of 
the filter, different in different filters, were 
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subject to violent eruptions and disturbance 
of the sand surface, and that at the end of a 
wash, while some areas were perfectly clean, 
others were covered by an appreciable mud 
scum. Furthermore, the distribution of air 
followed in a general way the distribution of 
the wash water. Still another feature was the 
great difficulty, in fact impossibility, of com- 
pletely expelling the air used in washing by 
the wash-water pressure. Rough measure- 
ments of the vertical rise in each half of one 
of the filters showed a maximum difference of 
16 per cent and a final turbidity of wash water 
in each half to be 1200 and 100 parts per 
million respectively. 

In an effort to determine the cause of this 
condition the sand and gravel were removed 
from about 18 sq. ft. of underdrain surface and 
an inspection made. The laterals and the neck 
of the strainer cups were embedded in con- 
crete and consequently no data on the degree 
.of evenness of the laterals could be obtained, 


about 1000 cu. cm were removed by immersing 
a bottle just beneath the surface and were then 
diluted slowly in a 5-gal. can of filtered water 
until a stock solution of 100 parts per million 
of turbidity, as measured by a candle turbid- 
ometer and checked against a turbidity rod, 
was obtained. From this stock solution the 
various standards were made by further dilu- 
tion, using a small, narrow-necked bottle as 
the unit of measure. 

In addition to the turbidity readings of raw 
water and effluent, tests of alkalinity were 
made by the operators and soda ash was ap- 
plied accordingly. The lacmoid-sulphuric acid 
test was used for this purpose. With proper 
dilution the soda-ash solution was similarly 
tested. 

A record form was arranged for keeping 
the operating data and for obtaining compara- 
tive results of operation as regards effective- 
ness and economy. As the operators were un- 
accustomed to numerical calculation, charts or 


| _ ky LHinged 
Q a Trench Dredged 


Pipe Joint for Quick Commeeion at Draw Span 


but the tops of tne cups showed a variation in 
elevation of as much as 34 in. On applying 
the air with the strainer system empty more 
air issued from the high cups than from the 
low cups. The wash-water jets followed the 
same variation. It was not practical to rem- 
edy this condition. 


TRAINING THE OPERATORS 


In training the operators and in explaining 
to them, the theory and practice of filtration 
were made as clear as possible in a non-tech- 
nical way and the effects of various features of 
operation emphasized by exaggerated tests. 
The effect of soda ash was made clear by add- 
ing enough of this chemical to a heavily treat- 
ed alum water to produce an immediate floc. 
The result of too much alum was shown by 
redissolving the floc by further addition of 
alum solution. The effect of sedimentation 
-was shown by allowing the precipitate to settle. 
High rates of filtration and sudden changes of 
rate were made clear by exaggerating these 
conditions greatly and sampling the effluent. 

A set of turbidity standards was made up 
and their use explained. These standards 
were made at the plant with very crude de- 
vices, yet the standards proved quite accurate. 
About three tablespoonfuls of Fuller’s precipi- 
tated earth were added to a 2-gal. bucket of 
water and mixed. ‘After two hours’ subsidence 
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Section C-C 
Details of Submerged Water Main with Flexible Joints at Richmond, B. C. 


diagrams were prepared from which most of 
the results could be obtained graphically. Some 
of the more useful of these were: A diagram 
giving raw-water discharge, knowing the rate 
of rise of level in the coagulation basins with 
outlets closed; a diagram giving the number 
of pounds of alum required to make up vari- 
ous pér cent solutions to any depth in the 
tanks; a diagram giving the chemical orifice 
setting to obtain any desired rate of coagulant 
application; a diagram giving the quantity of 
water pumped by the high-lift pumps, the 
number of revolutions in any period of time, 
and a diagram giving tne quantity of wash 
water used, knowing the duration of wash 
and the vertical rise. 

In order to have the necessary information 
and instructions available in case new men 
were put on, these points were embodied in a 
lengthy typewritten form preceded by concise 
directions. 

The Oregon Power Company, which. oper- 
ates the filters in conjunction with a power 
plant, is one of the properties. of H. M. Bylles- 
by & Company, of which Mr. Otto E. Osthoff 
is chief engineer and Mr. W. R. Thompson 
assistant chief engineer, The filter work was 
under the charge of Mr. J. W. Link, hydraulic 
engineer. Mr. C. G. Gillespie was employed 
for two months to put the plant in running or- 
der and train the operators. 


Laying Submerged Water Main on 
Pile Supports 


To convey the water supply of Richmond, 
B. C., across the north arm of the Fraser 
River there was laid in I91I a 13-in. sub- 
merged steel main with flexible joints, hav- 
ing a length of 1200 ft. Richmond’s water 
supply is furnished by the city of New West- 
minster and amounts to about 900,000 gal. 
daily. On account of the extremely uneven 
nature of the river bed, its continual shifting 
and the great number of water-logged trees 
and snags the pipe joints were not able to 
withstand the strain upon them and leakage 
finally increased to such a degree that it was 
impossible to maintain the required pressure. 
It was recently decided, therefore, to raise the 
13-in. main and relay it on a level, protected 
support in the bed of the river. 


-PIpE CONNECTION AT DRAWSPAN 


In order to maintain Richmond’s supply in 
the meantime an 8-in. wood-stave pipe was 
laid across a bridge at floor level. This neces- 
sitated arrangements for stopping the flow 
when the draw was opened. After drawing 
up tentative plans for joints of several types 
to be used at the drawspan connections, it was 
decided to use a device which had formerly 
been successfully employed on drawspan con- 
nections on a 2-in. main. This device consists 
of three brass castings, as shown in the ac- 
companying drawing, one of which is movable 
and actuated by a hand lever. The movable 
part works through a stuffing box, its tip 
being machined to a cone shape which exactly 
fits the opposite casting so as to make a tight 
joint; the parts are spherically ground. In 
case the drawspan settles and the closure is 
slightly out of its normal position the cone 
shape of the connection brings the two ends of 
the pipe into line. This joint has been in use 
about six months and is said to have given 
excellent service without requiring repairs of 
any kind. The drawspan is opened on an 
average of about fifteen times a day. 

In order not to subject the pipe to water 
ram by the too sudden closure of the valve 
on the reservoir side of the draw, a blowoff 
is provided which discharges into the river. 
When the drawspan is to be opened the full 
flow of the main is first turned into the river, 
after which the valve between the blowoff 
and the drawspan joint can be closed with 
ease. The total length of the 8-in. wooden 
main on the bridge ts about 450 ft., and it has 
been found that the insertion of this length 
of smaller diameter pipe in the 2'4-mile 
length of 13-in. line has reduced the capacity 
only very slightly, as the principle of the Ven- 
turi-meter tube serves to increase the velocity 
through the smaller section. This 8-in. wooden 
main with the drawspan connections will be 
left in place as an’emergency reserve after 
the new submerged main is in use. | 3 


BRACKETS FOR SUBMERGED MAIN 


In preparing to relay the 13-in. main it was 
decided to use an agitator-suction dredge to 
excavate a trench directly across the bed of 
the stream. To insure further the rigidity of 
the pipe piles were driven :in:this: trench 16 
ft. apart provided with metal brackets for 
clamping the pipe to the pile»at-the level of 
the trench bottom. In designing the bracket 
the requirements. called for strength sufficient 
to carry the weight of the pipe to the pile if 
the river bed should scour from beneath and 
a fascening device capable of easy adjustment 
by a-diver. The bracket used is so shaped, as 
shown in the drawing, that should the pipe 
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settle on it slightly out of line the curve of the 
bracket would guide it against the pile, after 
which the upper arm would be swung into the 
closed position and spiked by the diver. The 
piles averaged 50 ft. in length and were driven 
about 11 ft. below the bottom of the channel? 
The brackets were affixed on the upstream 
side of the piles before driving, and in order 
that all might have the same level after the 
piles were driven a level instrument and ob- 
server were placed at a convenient point, and 
driving was stopped when marks previously 
placed on the piles were down to correct ele- 
vation. 


TROUBLES WITH RIVER CURRENT 


While the piles were being driven the pipes 
had been bolted together and were supported 
on the under side of a long raft. When the 
row of piles was in place this raft was ex- 
tended from shore on the upstream side. It 
was found, however, that the river current, 


main are 8-in. in diameter instead of 13-in. 
The bends are anchored in concrete, support- 
ed on four piles, as shown in the drawing. 

A crew of ten men was employed in trans- 
ferring the main. Navigation to points up the 
river was stopped for four days. The work 
of relaying the submerged main was done by 
the city of New Westminster, under the per- 
sonal supervision of Mr. J. W. B. Blackman, 
city engineer. 


Progress of the San Diego Panama- 
California Exposition 


At the present rate of construction the fif- 
teen main buildings, bridges, dams and land- 
scape features of the Panama-California Ex- 
position at San Diego will be completed by 
July, 1914. The 1400-acre site of the fair is 
in Balboa Park, 1% miles northeast of the 


merce and industry, agriculture and horticul- 
ture and the southern California counties are 
practically finished, with the exception of the 
staff work. A contract has been let and 
ground broken for the California State Build- 
ing, which will be a permanent structure. Its 
cost is estimated at $242,000. The hospital 
and service buildings are permanent struc- 
tures and have been in use for several months. 
The foundation for the machinery building 
has been started. 

Private corporations have taken up an area 
of 6 acres for individual exhibits, the largest 
of which are the International Harvester Com- 
pany, the Standard Oil Company, the National 
Cash Register Company and the Santa Fé 
Railroad. Ground is being broken for all of 
these companies with about 200 men at work. 
Plantation work is being forced rapidly. 
About 500,000 trees, shrubs and plants have 
already been set out in the park, and a large 
nursery, partly covered with glass, is used to 


Artist’s Sketch of Balboa Park Exposition Grounds, Showing Reinforced-Concrete Viaduct Spanning Cabrillo Canyon 


which had a velocity of about 4 miles per hour, 
held the raft so firmly against the piles that 
it was required to use a tug, steaming full 
speed against the broadside of the raft, to free 
it from the piles. After considerable difficulty 
the raft was moved into place and the pipes 
were filled with water. 

Chain pulleys had been provided to ease the 
pipes down to their supports, but the current 
held the pipe so firmly against the piles that 
it was even necessary to weight it down with 
bags of sand before it would sink. When it 
had sunk about 2 ft. an obstruction was found 
at the south end. It proved to be a two-armed 
snag that had come downstream during the 
night and encircled one of the piles; this was 
removed by the tug. Although only four and 
one-half days elapsed between dredging the 
trench and laying the pipe, soundings over the 
pipe disclosed the fact that the channel had 
silted up at the extremities of the trench to a 
depth of 4 ft., and the pipe was this far above 
the brackets on the piles at these points. This 
was not considered serious, however, as the 
brackets lie open beneath the pipe, and any 
scour of the river bed can only let the pipe 
down:on its supports. After the pipe was low- 


-ered into the trench, the piles were cut off 
_ level with the river bed. 


Because of the reduced pressure on bends, 
and because the full 13-in. section was not 
deemed necessary for the required delivery, 
the vertical pipes at each end of the submerged 
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center of the city, on the heights overlooking 
San Diego Bay and the ocean. The layout has 
been designed to provide the city with an elab- 
orate park and artistic buildings after the fair, 
which will last a whole year, beginning Jan. 
I, 1915, has closed. 

Balboa Park is situated on a level bench of 
land cut up by several ravines running from 
north to south. These slopes of land have 
been used to foster a beautiful natural gar- 
den, which is being set out by the fair officials. 
At present the gulches are dry, but it is in- 
tended to dam them up at convenient spots and 
produce a chain of artificial lakes. All level 
land is being utilized for the boulevards and 
buildings, about 1000 men being at work in 
various parts of the grounds. 

The fire-protection and water-supply -sys- 
tem, comprising about 6 miles of 4 to 30-in. 
pipe, is 75 per cent finished. All underground 
conduit systems and sewers are complete. 

The most spectacular feature of the work 
is the reinforced-concrete viaduct spanning 
Cabrillo canyon, which is 136 ft. deep and 1o10 
ft. wide, This structure consists of seven con- 
crete arches supported on concrete piers car- 
ried down to bed rock. At present two spans 
are in place, as well as the east abutment, 
making 33 per cent of completed work. This 
work is carried on by force account under the 
direction of the exposition engineers. 

Buildings for exhibits of home economy, 
arts and crafts, science and education, com- 


propagate about 2,000,000 more. This nursery 
covers 120 acres of land. Giant palms and 
trees are being hauled about the grounds by 
motor trucks and transplanted in advantageous 
positions, 

Grading and leveling are 50 per cent com- 
pleted for the amusement section of the fair, 
fronting on the Isthmus, which stretches out 
to a length of 4000 ft. north and south. 

The main boulevard, the Prado, about which 
the principal buildings are grouped, is 4000 ft. 
long and connects the east and west entrances. 
It is graded and open to traffic, but not paved. 
Plants and trees are being set out around these 
boulevards and paths at the rate of 2000 per 
day. 

Already the model farm exhibit of the coun- 
ties of Southern California is complete. This 
exhibit contains more than 700 of the finest 
two-year-old citrus trees, a deciduous grove 
and gardens, and covers nearly 25 acres. The 
entrance is through a main building devoted to 
exhibits from the six counties, and is being 
built at a cost of $80,000. 

Surrounding the entire exposition grounds 
is a wire-net fence, 8 ft. high, along which 
have been planted fast-growing shrubs and 
flowering vines, which will eventually cover 
the whole fence to make an effective border 
for the grounds. 

Mr. .Frank P. Allen, Jr., is director of 
works and Mr. J. A. Chase is engineer and 
superintendent of construction. 
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Subway Tunnel under Harlem River 


Four-Track Steel-Tube Structure Assembled and Riveted Near 
the Site and Floated, Sunk and Concreted in Dredged Trench 


Section 14 of the Lexington Avenue Sub- 
way in New York City is a four-track struc- 
ture, 2630 ft. long, extending in the line of 
Lexington Avenue from 129th Street, Bor- 
ough of Manhattan, to Mott Avenue, Borough 
of The Bronx. At the Manhattan end the 
structure has a rectangular cross-section about 
50 ft. wide, 40 ft. high and 2o ft. in the clear 
below the surface of the street. The two pairs 
of double tracks are arranged in two stories. 
The subway is built of steel beams and 
columns, with concrete walls, roofs and invert. 


Cross-SECTION AND METHOD OF CONSTRUCTION 


Going toward the Bronx end the cross-sec- 
tion rapidly changes to conform with the re- 
arrangement of tracks, which diverge in 
horizontal and vertical planes, making the 
structure wider and shallower as the tracks 
approach the uniform level, which they attain 
at the entrance to the Harlem River tunnel, 
where the structure is 70 ft. wide and 20 ft. 
high, with the roof nearly 30 ft. below the 
surface of the ground. At the Bronx end of 
the tunnel the cross-section has similar dimen- 
sions, but soon widens into two divergent 
double tracks, each about 600 ft. long. One of 
them, on Park Avenue, has a rectangular 
cross-section about 40 ft. wide and 22 ft. high, 
with the roof about 20 ft. below the surface of 
the ground. 

The other branch, on Mott Avenue, has a 
cross-section about 45 ft. wide and 21 ft. high, 
with a roof composed of two intersecting 
arches supported in the center on a partition 
wall. The construction consists of reinforced 
concrete floors, and steel beams and girders 
incased in concrete jack arches form the side- 
walls and roofs throughout, except for the 
arch portion, where the arch will consist of 
cast-iron segments lined with concrete. The 
floor, side and center walls of this arch section 
are of plain concrete. 

The tunnel section, 1,080 ft. long, consist of 


four parallel riveted steel tubes 19 ft. in- 


diameter inside and 17 ft. apart on centers, 
with their axes in the same horizontal plane. 
The tubes are lined with concrete and are in- 
closed in a mass of concrete 76 ft. wide and 
24% ft. deep, with the upper surface at an 
average depth of about 32 ft. below mean high 
water. 
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The essentials of design and proposed meth- 
od of construction correspond with those of 
the 2,625-it. double-track tunnel under the 
Detroit River, which has two steel tubes 23 
ft. 4 in. in diameter inclosed in a mass of con- 
crete, 58 ft. 8 in. wide, in a dredged trench 
about 80 ft. below the surface of the river, as 
described in-the Engineering Record of De- 
cember 18, 1909, page 678. These tunnel-con- 
struction methods were executed under the 
direction of Mr. Olaf Hoff, who is also a 
member of the contracting firm building the 
Harlem River tunnel. 


STEEL TUBES 


The steel tubes are riveted up complete, 
four abreast, on the longitudinal caps of four 
lines of falsework piles driven in a slip in the 
Harlem River about 1 mile from the tunnel 
site. They are successively constructed in three 
duplicate intermediate sections, A, B, and C, 
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Detail of 
Tube Joint 


Tie Rods between Tubes 
and Concrete Anchors 


Longitudinal and Transverse Tube Connections 


transverse plates %4 in. thick, which have butt 
joints spliced together with single cover plates. 
Together they form continuous diaphragms 
24% ft. high and 76 ft. long, pierced by the 
tunnel tubes and stiffened at their outer edges 
by pairs of flange angles. 

Intermediately between the diaphragms the 
adjacent vertical walls of the tubes are con- 
nected by I-in. horizontal bolts, and U-straps 
engaging them project from the opposite faces 
of vertical walls to bond and anchor the ver- 
tical concrete wall lining. 

Near the middle of the tunnel a rectangular 
extension 7 ft. 914 in. wide and 24 ft. 9 in. 


‘ I J 


Longitudinal Sectional Elevation of Tubes with Air Cylinders Attached 


each 220 ft. long, and two end sections, E, 199 


ft. long, and D, 219 ft. long, which will be | 


fabricated and sunk in the sequence of letter- 
ing. Except for 44 ft. at the Manhattan end, 
where it is curved to a radius of 2,000 ft., the 
alignment of the tunnel is tangent horizontally 
from end to end. Vertically it has two curves 
connecting an intermediate grade of 0.3 per 
cent with grades of — 3 per cent and + 3 
per cent. 

The tubes are made of steel plates 3% in. 
thick and generally 7 ft. 9% in. long, parallel 
to the tunnel axis. The adjacent sides of the 
tubes are flattened and have vertical walls 
about 11 ft. high and 2 ft. apart in the clear. 
Circular -flange angles are riveted to the ex- 
terior of the tube 7 ft. 9% in. apart, and 
alternate ones are riveted to exterior vertical 


long transverse to the tunnel axis projects 
about 4 ft. beyond the bottom of each pair of 
tubes and is lined with concrete forming a 
sump with a 4 x 6-it. oval cross-section and 
a length of 33% ft., accessible from each tube 
through a manhole 3 ft. in diameter. The 
lower edge of the sump box is 1 ft. below the 
hottom flanges of the main transverse dia- 
phragm. Cast-iron drain pipes 12 in. in diam- 
eter are laid on the center lines of the invert 
and discharge all drainage to the sumps. 


CONSTRUCTION JOINTS AND PocKETS 


At each end of each section of the tube 
there is an exterior circular flange angle and 
an interior circular, flange Z-bar, with the 
inner face of the latter punched to receive 
bolts in a circular cover splice plate assembled 
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after the tubes are sunk to connect the ad- 
jacent ends. The projecting legs of the out- 
side flange angles are punched for horizontal 
connection bolts, which are inserted and ad- 
justed by divers. 

A casting is riveted to the upper part of 
each outside tube at one end of each section 
and is bored to receive a long horizontal pilot 
pin which engages a tapered hole in a cor- 
responding casting riveted to the adjacent end 
of the next section. As each successive sec- 
tion is sunk in the trench these pins guide 
them to proper alignment with the previous 
section and are keyed to lock them in required 
position on the prepared supports. 


All of the plates and angles are cut and 
punched ready for riveting at the bridge shop 
and shipped separately to the site, where they 
are assembled, and when completed the entire 
section is lifted and floated out on pontoons. 
The pontoons are then removed from under 
the structure and the tubes are sunk to posi- 
tion in the dredged trench, connected and in- 
closed in concrete, and deposited under water 
through tremies installed on scows. 

The principal quantities involved in the tun- 
nel are 6,094,000 lb. of structural steel, 50,000 
yd. of concrete, 325,000 yd. of dredging and 
300,000 ft. of timber, board measure. The 
contract price for the tunnel section, based on 
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Compensation for Street-Railway 
Use of Highway Bridge 


A recent act of the Legislature of the State 
of New Jersey authorizes the Board of Public 
Utility Commissioners to direct a street-rail- 
way company to lay and operate tracks across 
a public bridge when such use of the bridge is 
a public necessity, and entitles the board to 
fix a period of time for such use, and the an- 
nual compensation, if any, to be paid by the 
street-railway company. 

Under this act the board has directed the 
Public Service Railway Company to operate 
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Details of Steel Tubes, Diaphragms and Bracing, with Outlines of Concrete and Pocket Sheeting 


Near the end of each tube there is an inside 
circular flange angle which affords bearing 
for temporary horizontal bulkhead planks, 
closing the tubes when they are launched and 
floated. At intermediate points similar bear- 
ings are provided for semi-transverse bulk- 
heads in the upper part of the tubes, which 
serve as air traps or curtains to steady the 
sinking. 

Pocket WALLS 


To the vertical flanges of the main trans- 


verse diaphragm are bolted permanent hori- 


zontal planks forming longitudinal walls on 
both sides of the structure. These walls with 
the transverse diaphragms make rectangular 
pockets, which will be separately filled with 
concrete, entirely inclosing the tubes. At one 
end of section D each tube is provided with 
a vertical airshaft, 3 ft. in diameter and 4 ft. 
long, .riveted to the top of the tube 
and having its upper end. closed by a 
bolted cover plate, which may be removed 
if necessary for the connection of an en- 
trance shaft. 


t} 


the estimated unit quantities, is about $1,620,- 
000. 

The work is being executed under the direc- 
tion of the Public Service Commission, of 
which Mr. Alfred Craven is chief engineer 
and Mr. Robert Ridgway engineer of subway 
construction. ~The Arthur McMullen & Hoff 
Company is the general contractor, with N. R. 
Melvin as superintendent. 

DEVELOPMENT OF WATER Power with Fed- 
eral co-operation has received further en- 
couragement. The National Government has 
granted to the State of Oregon the sum of 
$15,000 with which to carry on investigations 
for an interstate water-power project near 
The Dalles, on the Columbia River. This 
makes the total amount of money appropriated 
for water-power investigations in Oregon 
$30,000, the State having previously appropri- 
ated $15,000. A preliminary report of the 
State indicates the feasibility of a large power 
development in conjunction with the proposed 
irrigation of several thousand acres in the 
Columbia River Valley. 


its cars over the Clay Street bridge betwen 
Essex and Hudson Counties. Under date of 
Sept. 29 the board issued an order fixing the 
annual compensation to be paid by the street- - 
railway company in equal amounts to the two 
counties owning the bridge. The report con- 
tains a statement of the conditions and an 
analysis of the considerations by which sev- 
eral items comprising the amount of compen- 
sation were fixed. 


CoMPENSATION, PAST AND PRESENT 


Under contract with the freeholders the 
street-railway company had paid $600 a year 
for the use of the structure formerly occupy- 
ing the site of the present bridge. When the 
latter was completed terms for its use could 
not be agreed upon and it was not used by the 
railway company for a period of six years or 
more. The company being directed to lay its 
tracks across the bridge, submitted a brief 
proposing to pay $150 a year for its use. 

A brief submitted in behalf of the freehold- 
ers of the counties of Essex and Hudson fixed 
the compensation at $6,528.78. The board in- 
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terpreted the statute to allow the compensa- 
tion to be fixed in accordance with the public 
outlay imputable to the use of the bridge by 
the street railroad company. It held that the 
compensation to be fixed under the statute is 
not identical with the total annual value of the 
use of the bridge to the company, but with the 
annual cost of the bridge to the counties by 
reason of trolley service thereover. The cost 
of the bridge was $178,474, and it was esti- 
mated that a bridge at the same site to carry 
trolley traffic alone would cost approximately 
$100,000. 


INVESTIGATION OF TROLLEY SERVICE 


A number of engineers, including Mr. 
Henry W. Hodge, Mr. James Owen, Mr. Otis 
E. Hovey, Mr. J. J. Yates, Mr. G. H. Pegram, 
and Mr. C. C. Sunderland, testified concern- 
ing the strength of the bridge, its probable 
life, the extra cost of providing for trolley 
traffic over it and the probable effect of trolley 
traffic on the life of the bridge and its main- 
tenance cost. Apparently the engineers did 
not prepare exact estimates. 

There was a wide variation in their opinions 
of the extra cost involved in making the bridge 
capacity adequate for highway and trolley 
service instead of for highway service alone. 
The evidence as to whether subjecting the 
bridge to the use of trolley cars will shorten 
its life, and if so to what extent, was 
“sharply conflicting.” Several witnesses main- 
tained that the trolley service would reduce 
the normal life of the bridge from about fifty 
years to forty years or less; other witnesses 
positively maintained that the trolley service 
would not reduce the life at all. 

The board ruled that in consideration of 
the present condition of the structure the pres- 
ent expectation of life is forty-one years from 
date on the assumption that there is no trolley 
travel over the bridge. 


Extra First-Cost CHANGES ° 


After balancing the testimony and analyzing 
the conditions the board assumed that the trol- 
ley service would shorten the life of the-bridge 
by a period of six years from date, leaving 
thirty-five years as the approximate probable 
future service life of the bridge, carrying the 
extra burden of trolley cars. The original ex- 
tra public outlay for the construction of the 
bridge to provide for trolley service was fixed 
at $30,c00o, and the company was ordered, as 
a first item, to pay the annual interest charge. 
Moreover, in order to produce $30,000 in the 
thirty-five years of future life, approximately 
$407.32 per year at 4 per cent compound in- 
terest is required as a depreciation charge, 
and this likewise the company was ordered to 
pay. 


DEPRECIATION AND MAINTENANCE CHARGES 


The present worth of the bridge, without 
trolley use, was computed on the basis of 
original cost to be $147,600, which for a life 
of forty-one years will be diminished -$3600 
per year. For a life of only thirty-five years, 
as estimated for trolley service, the diminution 
is $4217.14, the difference being $617.14, which 
was fixed as an annual compensation for 
shortened life. 

The added cost of maintenance due to struc- 
tural repairs, exclusive of pavements, that will 
be due to trolley service was estimated at $420 
a year. The sum of these different items— 
interest on extra first cost, sinking fund on 
this cost, shortened life, and maintenance— 
amounts to $2644.46, which is the amount of 
compensation which the board ordered the 
railway company to pay for the use of the 
bridge. 
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Care of Streets in Chicago 


Abstract of a Report on a Constructive Investigation of Cleaning 
and Repairing Streets and the Collection of Garbage and Wastes 


Following the investigation of the collec- 
tion of garbage and wastes and street clean- 
ing methods in Chicago last winter by the 
efficiency division of the Civil Service Com- 
mission, as reported in the Engineering Record 
of Jan. 4, page 24, came a request to co-oper- 
ate in the installation of the standards and 
uniform schedules proposed, inasmuch as ap- 
propriations were made in accordance with the 
recommendations, Shortage in revenues pre- 
vented the complete accomplishment of all 
these innovations, but study of the problems 
was continued for three months in 1913 jointly 
by the Civil Service Commission and the com- 
missioner of public works. 

A voluminous report, containing seventy- 
seven recommendations, many of them put into 
effect as the work progressed, has recently 
been rendered. The matters considered were 
street cleaning, garbage, ash and rubbish re- 
moval, distribution of street-repair funds, 
sidewalk care and construction, and adminis- 
trative problems, equipment and records. 


Meruops PurRsuED 


The procedure adhered to throughout the 
study was to ascertain administrative prob- 
lems, organization and equipment, conditions, 
methods and systems employed and results ob- 
tained; to apply underlying and attainable 
standards and to determine the extent and 
relative virtues and defects of existing admin- 
istration, organization, equipment, methods and 
systems; to proyide constructive recommenda- 
tions and to co-operate with departmental offi- 
cials in correcting ineffective and inequitable 
methods, and to secure and maintain effective, 
sanitary and economic administration of these 
municipal functions. 

Investigation has been pursued by research 
and analysis of all, bibliographical, statistical 
and general information and data appearing in 
publications of scientific and public institutions 
and given by experts on these subjects; also 
through the medium of written inquiries di- 
rected to private and public officials and larger 
municipalities in this country and Eurove and 
by personal inquiry made by the technical staff 
and the special corps of investigators and ex- 
aminers. 

A technical board comprising three members 
of each body was appointed to ascertain the 
amount, character and physical condition of 
all pavements in the city; to establish stand- 
ards of street cleaning for different pavements 
under varying conditions, the best methods of 


‘cleaning each kind of pavement, and a stand- 


ard day’s work for each street laborer; to pre- 
pare and try out schedules for the cleaning of 
each mile of improved streets in the city; to 
determine the factors which control the kind 
and frequency of cleaning any pavement and 
base thereon a mathematical formula for uni- 
form cleaning. 

The report contains an estimate for the year 
1914 for the upkeep of all improved streets 
and alleys based upon a unit maintenance cost 
according to the classification made of all such 
pavements as to kind, age, condition and traffic. 


In order that this might be done a traffic cen-, 


sus was taken at 1320 points in the city of 
Chicago, and that compared with traffic counts 
taken in 1912 and previous years, for the pur- 
pose of showing changing conditions. 

Last year in making up the budget the com- 
mission assumed employees averaged 63 per 


‘ 


cent of the perfect standard of work. This 
year the average is raised to 74.4 per cent of 
the 85 per cent attainable, the highest per cent 
it is reasonable to expect of the average good 
and able employee. 


Time STupDIES 


Analysis of the records obtained from time 
studies disclosed that a proportion of men now 
assigned to sweep and clean the city’s streets 
have no notion of the principles of doing their 
work effectively, with minimum waste of time 
and energy. 

It was ascertained that there are at least 
thirty-eight distinct motions which a street 
cleaner makes in street-cleaning work. Of 
these some were found to be unproductive, re- 
sulting in loss of time and energy and less 
effective street cleaning. The most important 
of these are considered in the following: 

Observation of the time spent in wheeling 
pushearts into alleys or to other temporary 
dumping places disclosed that practically one- 
fifth of the time was consumed in this ac- 
tivity. 

The studies disclosed that some sweevers are 
more efficient than others, due to the stroke 
of the broom which they make. The practice 
of hitting the broom on the pavement at the 
end of each stroke should be stopped, as this 
motion is not necessary on dry pavements and 
very seldom required on wet pavements. Ef- 
fective and practical street cleaning can be ob- 
tained by bringing the brush down forcibly at 
the beginning of each stroke, thus reducing 
the work at least 15 per cent. 

Time lost by street cleaners in dodging 
horses and automobiles where traffic is dense 
is unappreciable and does not exceed 8 per 
cent of the total time in the central loop dis- 
trict and not more than 2 per cent of the total 
time in outlying business streets. It is occa- 
sioned more through the congestion of traffic 
than through density of traffic. 

In the studies of the methods used in clean- 
ing light-traffic asphalt pavements it was found 
that after the morning thorough cleaning three- 
fourths of the area to be covered during the 
remaining part of the day does not require 
thorough cleaning. 


DivisIon oF WorkK 


Work done in gangs was not as economical 
as the division of such work through individual 
assignments. Considerable time is lost in con- 
versation; when one man rests, every other 
man on the street does the same. The good 
sweeper does no more work than the poorest 
of the gang. Where it is desired to cover a 
large area of street with men working in 
groups, rather than in gangs, it would be bet- 
ter that each man be given a definite uniform 
area to cover and require the foreman to time 
each individual. 

Street cleaning standards and factors fol- 
lowed closely methods pursued last year. The 
traffe census obtained on the 14co intersec- 
tions indicates that within the last three years 
the number of auto-driven vehicles in the cen- 
tral portion of the city has increased over 300 
per cent and that the number of one and two- 
horse vehicles throughout the city has remained 
practically constant, while the number of three 
or four-horse-drawn vehicles has become prac- 
tically negligible when compared with the num- 
ber of one and two-horse vehicles. 
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Minimum cleanings of streets per week have 
been materially increased and so has the eff- 
ciency of the men. 


STANDARD DatLty CLEANING AREAS 


From an analysis of the time studies of the 
work of street cleaners, definite data have been 
secured upon which is based the relative diffi- 
culty of cleaning the different kinds of pave- 
ments with varying physical conditions. The 
standards and equivalent areas which it is 
assumed can be cleaned by one man in one 
eight-hour day follow: 


Condition Equiva- 
to) lent 
Pavement pavement Standards sq. yd. 
Asphalt Good 100 per cent average perfect 
SCE aa Ge araytissayh ele eustene 34,000 


Asphalt Good 


85 per cent attainable standard 28,900 
Asphalt Geod 


74.4 per cent of attainable 
standard assumed for 
RON Se eared ae mos as fe 21,500 


Asphalt Fair 90 per cent of good asphalt.. 19,300 
Asphalt Poor 80 per cent of good asphalt.. 17,200 
Creosote blk, Good Good asphalt .............-. 21,500 
Brick Good. Good asphalt + 1.35 ........ 16,000 
Brick Fair 63 per cent of good brick.... 10,000 
Brick Poor 50 per cent of good brick.... 8,000 
Granite Good Good asphalt + 1.60......... 13,400 
Granite Fair 75 per cent of good granite.. 10,000 
Granite Poor 60 per cent of good granite.. 8,000 


Analysis of the data also indicates that the 
presence of car tracks in a street increases the 
difficulty of cleaning the street, and that under 
similar conditions the street-car right-of-way 
is approximately 15 per cent harder to clean 
than the pavements outside of the car tracks. 
In instances where the pavement of the right- 
of-way has been found to be different from the 
pavement of the remainder of the street the 
area of the right-of-way has been increased 
by 15 per cent and the paving factors applied. 

With definite and uniform standards of rec- 
ords and cost keeping adopted by the larger 
cities of the country a closer means of com- 
parison of unit costs will undoubtedly be found, 
the difference depending wholly upon the dif- 
ference in standard of cleanliness maintained. 
In Chicago the average cost of cleaning 1000 
sq. yd. of pavement by hand, exclusive of over- 
head charges and interest on the cost and de- 
preciation of equipment, was 42 cents during 
1910, 36 cents during 1911, and 37.7 cents per 
1000 sq. yd. during 1912. This includes the 
cost of all the different methods of street clean- 
ing and the cost of disposal of the street dirt. 
The cost of street flushing averages approxi- 
mately 14 cents per 1000 sq. yd. 


STREET REPAIRS 


In connection with the field investigation of 
the cleaning of all streets and alleys, special 
study was made of the factors and conditions 
which control the repair of improved pave- 
ments. It has been found that the cost for 
the maintenance and repair of pavements 
varies directly with the amount of traffic and 
the area and condition of pavement. 

The traffic census on different streets having 
permanent pavements and other information as 
to character of different districts of the city 
have been used as a basis for placing the dif- 
ferent wards of the city in four groups, group 
1 having the heaviest traffic. 

Within these groups definite variations were 
found in the cost of maintenance of improved 
pavements, depending upon whether these 
pavements are on heavy traffic streets or non- 
‘traction streets but not main thoroughfares, or 
on light traffic streets. 

The unit maintenance cost for the different 
pavements have been found to vary with the 
kind, age and condition of each improved pave- 
ment. Analysis of the records of the Bureau 
of Streets and of the Board of Local Im- 
provements furnished figures as to the average 
unit cost. The unit maintenance cost which has 


been used for each kind of permanent pave- 
ment and the weights which were used for the 
different groups of wards and streets within 
groups are as follows: 


Brick and Creosote Block Pavements 


Through- Light- 
Traction route traffic 
streets streets streets 
2 1% 1 
9.4¢ 7.0c 4.7¢ 
5.6¢ 4.2¢ 2.8¢ 
3.72¢ 2.8¢ 1.86c 
2.8¢ 2.1¢ 1.4¢ 
Granite Block Pavements 
Through- Light- 
Traction route traffic 
streets streets streets 
Group Weights 2 Y% 
TENA o.dorc Ceara 2.5 7.0c 5.25¢ 3.5¢ 
Dir tevatanciey agers ieayors 15 4.2¢ 3.15¢ 2.1c 
Sareraner as or specererate «Ze 1.0 2.8c 2.1¢ 1.4¢ 
BP et nekevare iste) ein 8 0.75 Zc 1.575¢ 1.05c 
Asphalt Pavements 
Through- Light- 
Traction route traffic 
streets streets streets 
Group Weights 2 1y% 1 
Je Oo SGn aerethcrtar ee 2.5 10.0c 7.5¢ 5.0 
erat aca tetcvstsc ceric 15 6.0c 4.5¢ 3.0c 
RS eG ode, cys.) 3is,ci ules 1.0 4.0c 3.0c 2.0c 
AR er eyacaierstcista's reve .x 0.75 3.0¢ 2.25¢ 1.5¢ 


Macadam Pavements 


Maintaining macadam, exclusive of oiling and 


Sereening. per sq. yd... cemeceee emeen eee $0.0225 
Oring. perisds Fd. |... +s. aie. s-0 eee ee eee este .02 
Screetiis, par Sq. Va... ... 1. is saree naire .028 
Resurfacing cedar block pavement with crushed 

CHONG s Saw Ceea mrp doen USS oA onaoame 6000.00 


The unit maintenance cost which has been 
used in estimating the repair and improve- 
ment of the 55 miles of country roads is $750 
per mile. This amount will not be sufficient 
to repair and improve the entire area of coun- 
try roads, but will take care of the most neces- 
sary repairs. 


Motor Trucks 


Tests have been made during the past year 
on the use of motor trucks for hauling crushed 
stone and material for the street repair work. 
It was found that the conditions are generally 
favorable to the use of motor trucks, as the 
time required to load and unload is relatively 
small, the travel of the truck is confined al- 
most entirely to streets, and the maximum 
length of haul was within the province of elec- 
tric trucks. 

Analysis of the estimates show that the use 
of motor trucks is more economical than 
horse-drawn vehicles when same are used for 
a period of at least 300 days per year in the 
transportation of crushed stone, asphalt and 
other street repair materials. If the period in 
which the transportation equipment is used is 
less than 180 days each year, which is the 
minimum period in which street repair work 
will be made during any year, the use of horse- 
drawn asphalt wagons is more economical and 
the use of horse-drawn wagons for hauling 
crushed stone is less economical than any type 
of motor truck. Further the report states that 
in order that the cost in using electric trucks 
instead of asphalt wagons be equalized, the 
electric truck must operate at least 230 days 
each year and the gasoline truck must operate 
at least 260 days each year. Under favorable 
conditions, the motor trucks would be more 
economical than horse-drawn vehicles for the 
transportation of crushed stone and asphalt, 
and the use of electric trucks will probably 
show a saving of approximately 25 per cent. 
The repair division of the Bureau of Streets 
could use to good advantage such modern 
equipment and an appropriation for at least 
two 5-ton trucks is recommended. 


PLANNING SECTION 


On account of the division of authority and 
overlapping of duties it was recommended 
that the bureau of sewers, bureau of compen- 


sation and bureau of streets be combined. One 
of the new sections suggested was that of 
engineering and planning. In order that serv- 
ice and work be maintained uniformly through- 
out the city and the appropriations be ex- 
pended in accordance with definite and uni- 
form methods, it will be necessary to continu- 
ally check changing conditions and the work 
being performed in every section of the city. 
The growth and the importance of the ac- 
tivities of the street bureau within the last ten 
years have been such as require constant plan- 
ning and technical analysis of conditions ex- 
isting throughout the city. 

Therefore, provision should be made for a 
staff of technical assistants, under a planning 
engineer, who shall study conditions, methods. 
and work in the different sections of the city 
and assist their superiors and the ward super- 
intendents in maintaining uniform service and 
methods throughout the city. They will be 
able to furnish the central office with informa- 
tion on the effectiveness and economy of the 
service rendered, act as inspectors on com- 
plaints received at the central office and per- 
form such other technical and engineering 
duties as may be required in carrying on the 
work of cleaning and repairing streets, alleys 
and sewers and the collection and removal of 
garbage and other wastes. 


Effect of New York State Barge 
Canal on Commerce 


The construction of the New York State 
Barge Canal has been proceeding for a num- 
ber of years. Numerous doubts have been ex- 
pressed as to the justification for this costly 
work. In the opinion of Mr. George Clinton, 
Jr., as set forth at the convention of the New 
York State Waterways Association, Oct. 30, 
the benefits that will be derived by the State 
and the country at large are many and far- 
reaching. These notes are taken from his 
paper. 

The effects of the Barge Canal will be 
chiefly due to the great reduction in the cost 
of transportation which is certain to follow. 
This makes the situation analogous to that 
presented by the original construction of the 
canal. It has been figured that the actual cost 
of transporting a ton of freight over the Barge 
Canal between Albany and Buffalo will be 26 
cents, making the cost per ton-mile about 0.52 
mill. This estimate is probably too low, but 
the cost will be little if any above 0.65 mill 
per ton-mile. The cost of transportation in 
the present canal is about 0.80 mill per ton- 
mile, and by rail about 2 mills. It is under- 
stood that these figures relate to the cost of 
transportation and not to the charges actually 
made, which differ widely therefrom. 

Other direct results of the opening of the 
Barge Canal will be the opening up of com- 
munication with other places, both in and out 
of the State, not hitherto commercially acces- 
sible. A striking example of this is to be 
seen in that part of the State which borders. 
on Lake Champlain. With the iron ore and 
limestone which are very near at hand and the 
cheap coal which will be made available by 
means of the Barge Canal, the iron industry 
along the shores of Lake Champlain will, Mr. 
Clinton prophecies, develop tremendously. 
lurthermore, if the Atlantic Deeper Water- 
ways Association’s plan for intracoastal canals 
along the Atlantic coast should be carried out 
direct communication by barge may be had 
between all the Atlantic seaports and the cities 
bordering on the canal. 

Among the direct results the most im- 
portant, perhaps, is the fact that the cheap 
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transportation to be afforded by the canal will 
place New York City in a position where it 
can successfully compete with other Atlantic 
seaports for the export trade in spite of the 
discrimination which has been exercised 
against that city by the through-railroad lines 
by means of differentials. This is a matter 
which concerns the whole State, and indeed 
the whole country, for cheaper transportation 
to New York of products coming from the 
West would necessarily mean a reduction in 
the rates for transportation to other seaports, 
and thus not only New York, but the whole 
country, would reap the benefit. 

Another direct benefit to be expected is the 
increase in the use of the canal for local traf- 
fic. This use has of late years fallen off so 
that at the present time local traffic constitutes 
a comparatively small part of the business 
transacted upon the canal; but it is to be hoped 
and expected that upon the completion of the 
Barge Canal, with its low cost of transporta- 
tion, its large and modern barges assuring 
safety to cargo and its freedom from annoy- 
ing delays, merchants and farmers along the 
line of the canal will see the advantage of 
using it for the transportation of their goods. 
This may, perhaps, especially in the case of 
farm products, affect favorably the high cost 
of living. 


InprrREcT RESULTS 


The foregoing advantages are surely great, 
and with them accomplished the wisdom of the 
expenditure made by the State for the con- 
struction of the Barge Canal would need no 
argument, but the indirect results which are 
to be anticipated are even greater and more 
far reaching. The first of these, and that 
which is most obvious, is the large increase of 
trafic which will unquestionably take place. 
Where a cheap trade route exists leading to a 
market where goods can be profitably sold, 
manufacturers will, other things being equal, 
naturally locate their plants on or near that 
route. The Barge Canal will presumably not 
only stimulate and thus increase existing com- 
merce, but will create new commercial enter- 
‘prises which themselves will greatly increase 
the traffic upon the canal. 

This leads to the subject of new industries. 
The Champlain district is merely one instance 
of what may be expected to occur at different 
points all along the canal. With cheap coal 
from Pennsylvania and cheap ore from the 
upper lakes there is no reason why blast fur- 
naces should not be established in the central 
portion of the State to great advantage, par- 
ticularly as the third great requisite for that 
industry, limestone, is near at hand. 

An important effect of the reduced cost of 
transportation on the Barge Canal will be the 
control of railroad rates. The Erie Canal, 
even at its worst times, controlled and still 
controls through-railroad rates from the West 
to the Atlantic seaboard by the threat of com- 
petition which its existence implies. That 
threat of competition will be much more effec- 
tive in the case of a canal on which the cost 
of transportation is 0.65 mill per ton-mile than 
on the present canal, where that cost is 0.80. 

For some years past the cities of Buffalo 
and New York have been losing the benefit 
of through shipments of grain for export from 
the West. Anything which largely affects New 
York City and Buffalo is felt throughout the 
State. A large part of this grain is being 
diverted to Montreal by the Canadian water 
route. The Barge Canal will bring it back. 

The increase of the commerce, the building 
up of new industries, the increase in popula- 
tion and the existence of a cheap transporta- 
tion route will largely increase the values of 


property lying along or near the canal, thus 
adding to the wealth of the State and the 
prosperity of its citizens. 

To summarize, there may be expected as 
results of the opening of the Barge Canal 
cheap freight rates, the opening up of new 
trade channels, an increase in local traffic, the 
restoration of New York City’s supremacy 
over other Atlantic seaports, lower railroad 
rates, increased population for the State, the 
building up of new industries within the State, 
a restoration of the through grain trade to 
Buffalo and New York and increased value of 
property on or near the canal. 


Book Reviews 


PrincipLes or INDUSTRIAL ORGANIZATION. By Dexter 
S. Kimball, Professor of Machine Design and Construc- 


tion in Sibley College, Cornell University. Cloth, 
9%x6% in.; 272 pages; 19 illustrations. New York, 


McGraw-Hill Book Company. $2.50 net. 


The object of this book, as expressed by the 
author in the preface, is “to set before young 
men entering the industrial field the salient 
facts regarding the most important movements 
with which they are sure to be brought into 
contact and to explain the origin and growth 
of the important features of industrial organi- 
zation.” The author has succeeded very well 
in the task he has set out to perform. The 
book is intended primarily for college use and 
has been held within a compass of 272 pages. 
It is evident, therefore, that the various sub- 
jects are not treated exhaustively. The salient 
points are well put, however, and will form 
an excellent groundwork for intensive study 
in any one of the many highly specialized 
fields into which industrial management has 
been divided. The work is based upon a 
course of lectures given to the seniors at Cor- 
nell University. 

The subject is divided as follows: Funda- 
mental and historical; the industrial revolu- 
tion; effects of the great inventions; correc- 
tive influences; madern industrial tendencies ; 
forms of industrial ownership; principles of 
organization—system, planning departments; 


-principles of cost keeping; devreciation of 


wasting effects; compensation of labor; pur- 
chasing, sorting and inspection of material; 
location, arrangement and construction of in- 
dustrial plants; résumé—theories of manage- 
ment. 


Mine Surveyinc. By Edward B. Durham, Associate 
Professor of Mining, University of California, Leather, 
5x7%.in.; 391 pages; 211 illustrations. New York, 
McGraw-Hill Book Company. $3.50 net. 


The first chapter assumes a general knowl- 
edge of surveying and summarizes briefly the 
information common to books on that subject, 
as to the use and care of instruments, the 
adjustments and general surveying methods. 
A chapter on the equipment for underground 
surveying follows. Underground traversing 
and surveying for details are discussed in the 
next two chapters, the author pointing out the 
various ways of adapting surface methods to 
the cramped conditions of the mine and the 
special requirements of a mine survey. He 
then explains the calculations and discusses 
the mapping, the importance of which he spe- 
cially emphasizes. 

Several chapters then follow on special mine 
surveys, special problems and special instru- 
ments. Steep transit sights and shaft plumb- 
ing are discussed at length, and a valuable 
chapter on tunnel surveys includes descrip- 
tions of the methods employed in various ex- 
isting tunnels. The author closes with inter- 
esting chapters on surface and mine models, 
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exploratory surveys and magnetic surveys. 

The book is a valuable one for the surveyor 
of mines. The subjects are introduced in 
logical order. The text is large and clear, 
with ample side heads; the illustrations are 
good and the volume is neatly bound and of a 
convenient size. 


Cranes AND Hoists: THEIR CONSTRUCTION AND CAL- 
cuLaTion. By Hermann Wilda. Translated from the 
German and Adapted to British Practice by Charles 
Salter. Cloth, 434x7% in.; 168 pages; 399 illustrations. 
London, Scott, Greenwood & Son. $1.25 net. 


This book, which is Volume 6 of the “Broad- 
way Series of Engineering Handbooks,” is de- 
voted to both the construction and the calcu- 
lation of cranes and hoists. There are two 
chapters. The first, containing fifty-five pages, 
deals with the elements of lifting tackle, tak- 
ing up in turn ropes, chains, pulleys and 
drums, and passing on to the more complex 
elements and attachments. The other chapter 
discusses the various types of cranes and 
hoists, and seems to cover them all. 

The text is well supplied with side heads. 
Attention is paid throughout the book to the 
mechanics involved, a large number of for- 
mule being developed. As far as appearance 
is concerned, the illustrations are too numer- 
ous for the amount of text. They are small 
and rather crude, and on some pages so many 
are crowded that the eye is bewildered. The 
ground seems to be covered, however, and the 
book should prove useful to many. 


American Rar_roap Economics. By A. M. Sakolski, 
Staff Lecturer in New York University School of Com- 
merce, Accounts and Finance. Cloth, 5% x 7% in.; 295 
pages. New York, The Macmillan Company. $1.25. 

In this volume Dr. Sakolski has produced an 
admirable text book on railroad economics. 
The treatise will prove of value to the stu- 
dent, and being written largely from the view- 
point of the financial expert, it will afford 
assistance also to the investor who believes in 
testing by personal analysis the earning 
power, financial strength, and operating effi- 
ciency of the properties whose securities he 
may purchase. The author has drawn freely 
on his experience as an investment analyst, 
and his illustrations of principles by concrete 
cases are well chosen and effective. 

The work, too, is well balanced. The task 
of condensing in one volume of 295 pages a 
discussion concerning such a wide range of 
subjects as are embraced in the economics of 
transportation was not easy. Yet Dr. Sakol- 
ski has touched upon all of the essentials and 
has developed the more important considera- 
tions in some detail. 

The first chapter deals with the theory of 
rates, the regulating powers of the Commis- 
sions, and the problems which confront the 
traffic manager. The second contains a good 
summary and description of the various kinds 
of railroad securities. The third, which is 
one of the best in the book, sets forth the 
development of railroad systems, their finan- 
cial affiliations and their geographical location. 
The tables show the mileage of twenty-five 
large systems having centralized administra- 
tive control, and the separate companies em- 
braced therein. A brief description is given 
of a few of the more prominent ones. 

Chapter 4 outlines the economics of rail- 
road construction. Necessarily the treatment 
is brief and incomplete, but it is well sum- 
marized in non-technical language. This com- 
ment applies also to Chapter 5, which deals 
with the physical factors in economic opera- 
tion. Emphasis is placed on an important 
truth which is to be borne in mind at this 
time when it is becoming so difficult for rail- 
roads to finance the work of enlargement and 
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improvement of facilities, and when the rail- 
roads are being held to such strict account- 
ability for efficiency. This truth is italicized 
“on page 109: “A railroad company that is 
handling trafic beyond its capacity will 
undergo additional costs proportionately 
greater than the revenue gained by the extra 
traffic.” In other words, when the trackage 
and terminal facilities of a railroad are over- 
taxed, the familiar law of increasing returns 
does not apply to further increases in traffic. 
Instead, the additional traffic causes a de- 
creased rate of return on the whole business. 

In some respects the author shows a lack 
of intimate knowledge of the physical units 
of roadway, structures, and rolling stock, but 
these slight blemishes (such as, for instance, 
those in the paragraphs relating to ties and 
ballast) do not detract from the value of the 
book, particularly the chapters which deal 
with accounting and financial factors and 
capitalization. The author is perfectly at 
home in his treatment of traffic statistics in 
Chapter 7. 

The remaining four chapters of the book 
contain a comprehensive outline of the classi- 
fications of railroad accounts as prescribed by 
the Interstate Commerce Commission. The 
underlying principles are clearly brought out, 
and the income and profit and loss accounts 
are treated separately. Various methods are 
suggested by which the efficiency of opera- 
tion may be tested, but the weaknesses as 
well as the value of these indices are pointed 
out. While devoting several pages to expos- 
ing the dangers which beset the operating 
ratio, Dr, Sakolski has himself stepped into 
one of its pitfalls in his conclusion (on page 
209) that “the ratio of the cost of conducting 
transportation to operating revenues is, there- 
fore, a good index of efficiency when not ac- 
counted for by changes in the rates or in 
operating conditions.” Changes in the nature 
of the traffic—such as an increase in the per- 
centage of low or high-grade freight—or in 
the proportion which the passenger revenue 
bears to the total revenues, or increases or 
decreases in the volume of gross operating 
revenue, as well as other factors which are 
beyond the control of the operating officials, 
may have as much effect, if not more, on the 
ratio as has the operating efficiency. 

As a modern text book in courses on rail- 
road economics in colleges the volume will 
undoubtedly have early recognition. 


Letters to the Editor 
How Not to Build a Retaining Wall 


Sir: _ I noticed the article of Prof. L. E. 
Moore, entitled “How Not to Build a Retain- 
ing Wall,” in your issue of Sept. 20, page 324. 
and observed at the time that the gravity line 
was off center, but as the conclusions regard- 
ing the stability of the wall with relation to 
the two positions were essentially correct I 
thought no more of the matter until I read 
Mr. Albert’s somewhat caustic criticism of 
it on page 420 of the issue of Oct. 11. In the 
opinion of the writer this second article is more 
deserving of criticism than the first, as it con- 
tains a fallacy leading to erroneous conclu- 
sions; The writer, therefore, submits the ac- 
companying diagram, illustrating what, in his 
judgment, is fallacious in the article of Mr. 
Albert. 

In the diagram P, is the normal component 
of the vertical force illustrated in Mr, Albert's 
diagram, and Py is the normal component of 

the horizontal force. P, is the resultant of 


these two forces. It is believed that the 
tangential components have no effect on the 
stability of the wall. 

The forces P, and G resolve themselves into 
R’, which falls outside the toe of the wall, 
showing that for the forces mentioned the wall 
is in unstable equilibrium and would over- 
turn, 

Mr. Albert evidently neglects one important 
force in favor of the stability of the wall— 
that is, the friction of the material back of 
the wall with the wall. 

The force R” indicates the position of the 
resultant of the forces on the wall when the 
coefficient of friction of the earth with the 
wall is taken as 0.6667, an extreme condition 


purposely assumed to illustrate what might be 
considered a condition of maximum stability 
for the wall in this position. 

It is evident from this that the wall is 
solely dependent on this friction for any sta- 
bility at all. The thrusts assumed by Mr. 
Albert were used by the writer as a basis of 
comparison only. The writer figures that the 
pressure normal to the wall would be some- 
what greater than that indicated. 

Were the position of the wall reversed, as 
suggested by Professor Moore, a thrust of 
3067 Ib. would be required ta throw the re- 
sultant to the outer toe, and there would still be 
the element of friction in favor of stability. 

Greeley, Col. R. W. GErper. 


Sir: In my practice in designing plain 
concrete retaining walls and abutments I 
have observed the advantages of placing the 
batter on the front of the wall in preference 
to the back, as Prof. L. E. Moore has tried 
to demonstrate in his letters on “How Not to 
Build a Retaining Wall.” This method, 
where feasible, has the advantage of placing 
the center of gravity of the vertical loads 
farther back from the toe of the wall and thus 
producing a larger “stability moment” than 
with a plumb, or practically plumb, face wall. 


This is particularly true in abutments carry- 
ing girder or truss spans, as the reaction 
from these spans with plumb face wall is 
usually not more than a few feet from the 
toe. Furthermore, with a plumb face the 
denser material is at the front and therefore 
brings the center of gravity toward the toe 
from the center of the base. On abutments 
I have used as much as 4 in. per foot batter 
on the front face and practically none on the 
back face where limitations of waterway or 
street width did not enter. When the area of 
waterway would be limited or span length- 
ened at street crossings, the extra length and 
expense of the bridge span would probably 
eat up all economy in the abutment, except, 
probably, where the depth of fill was consid- 
erable. In the case of retaining walls, how- 
ever, there is seldom a case where the front 
batter could be made sufficient to. be econom- 
ical. Where the position of the toe is fixed 
and the fill is surcharged in back of the wall, 
the wall with an appreciable front batter has 
to be higher, and therefore becomes more 
expensive; but where the position of the toe 
is not limited this type certainly is much more 
economical for the same factor of safety. 
Furthermore, if the surcharge is steep, the 
difference between the intercept of the fill, if 
allowed to run out, and the front of the wall 
is so small that no appreciable amount of 
space is gained in front of the wall. Of 
course, where the wall is built along a shore 
which is being eroded by waves, as appeared 
to be the case with the wall described by 
Professor Moore in his first letter, then the 
wall is built for protection instead of to gain 
space, and in such a case the wall with front 
batter seems to be the only kind to be used. 
As may be inferred from the few notes 
mentioned above, each type has a place for 
itself and a designer should study all phases 
of the situation before deciding blindly on 
which type he will use, and probably should 
even try several types to be sure he has the 
right one. Donatp N. BECKER, 
Bridge Designing Engineer, 
Chicago, Ill. City of Chicago. 


Observations on Brick Pavement 


Sir: The following observations are 
prompted by incidents at our recent annual 
meeting and by the letter from Mr. Mont 
Schuyler in the Engineering Record of Oct. 
18: 

First, there was no attempt in the inspection 
of streets and work in Cleveland to claim, for 
either the streets or the work, ideal conditions; 
there was no attempt even to show the very 
best streets. Our endeavor was to show streets 
such as they were, that had been long in service 
as well as streets in service for a less number 
of years; to show streets that were subjected to 
heavy, medium and light traffic; to show 
streets that were constructed in a manner in- 
volving the maximum cost, also streets involv- 
ing the minimum cost. 

It must have been observed that where an 
ample sand cushion was provided and com- 
pressed, and where a strong cement filler united 
the brick-wearing surface in a monolithic 
structure, the results were satisfactory. Nev- 
ertheless, we realize that according to the de- 
tail of refinement omitted in construction the 
pavement is ill favored, and that where all of 
the details are complied with as set forth in 
our “No. 1 Directions for Laying Vitrified 
Brick Pavement,” regardless of age or use, no 
material defects whatever can be observed. 
We hold, therefore, the ideal is the best condi- 
tion to strive for. 
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We regret very much that we were unable 
to show, as we had hoped to, a greater variety 
of construction details and a greater variety 
in methods of doing the work. This we were 
prevented from doing on account of two un- 
foreseen incidents. The weather and the Perry 
celebration. On Wednesday we showed one 
contract under construction. The contractor 
was able to accomplish practically all of the 
details as required in his own way and some- 
what differently than laid down in our “No. 1 
Directions.” We did have an arrangement in- 
terfered with as explained, where the applica- 
tion of the cement filler, as well as the proper 
method of compressing the sand cushion, was 
to have been shown. 

We were able to show how readily and easily 
a concrete foundation could be made smooth, 
yet this demonstration was received as doubt- 
ful evidence of the same possible result if 
broken stone were used instead of gravel. We 
could only assure our friends that it was quite 
possible even with the use of broken stone to 
place a foundation with an equally smooth 
surface. 

Mr. Schuyler’s most excellent account of his 
own observations discloses a viewpoint that 
was quite possible to have been entertained by 
many. If so, a word or two by way of caution 
would seem entirely proper at this time. We 
refer to his suggestion of a possibility of 
“economical blunder in putting 65 cents’ worth 
of good concrete under every square yard of 
brick pavement in any locality where soil 
conditions are similar to those found in Cleve- 
land, where such beautiful streets have been 
down for ten years with no sign of failure.” 

This association does publish specifications, 
and advises such construction in very many 
places. We do this with considerable caution, 
especially with reference to drainage. If we 
could always be assured of perfect drainage— 
in other words, a condition of soil underneath 
the pavement free from moisture—there would 
be no reason or excuse for an artificial founda- 
tion of any kind, and brick pavement could be 
perfectly constructed without that added ex- 
pense. Naturally a deep concern for the suc- 
cess of any pavement leads one to eliminate 
hazards and to include details of construction 
which tend to protect the integrity of the 
pavement against all possible conditions of 

- climate and use for the longest period of 
time. 

We believe that the details as laid down in 
our “No. 1 Directions” cover these possible 
hazards. The result attained by including all 
the directions is a pavement that never fails 
to meet enthusiastic praise and admiration. 

Still another remark of Mr. Schuyler, to 
the effect that city engineers as a rule have 
very slight opportunities to examine the meth- 
ods of other cities, leads the writer to conclude 
that perhaps there is some lack on the part of 
the specialist who is continually observing al) 
conditions that affect his special work to make 
public his observations and conclusions with 
greater frequency. It may, therefore, not be 
amiss to state explicitly in constructive order 
the necessary and vital details which make 
most nearly perfect brick and _ block-stone 
pavements. 

First, there must be a subsurface condition 
free from moisture—natural or artificial. If 
not natural or accomplished by drainage, it 
must be supplemented by an artificial founda- 
tion of concrete. In any event the natural soil 

‘ condition must be brought to a thoroughly 
compressed state, affording a uniform support; 
and in either case the natural soil surface or 
that of the concrete foundation must be made 
smooth and brought to a grade conforming to 
that of the finished street. 


The next requirement is that of a 2-in. sand 
cushion of uniform depth and equal density, 
a thorough compression of this uniform cush- 
ion cannot be accomplished except by rolling 
and refilling the depressions at least three 
times with a hand roller weighing about 350 Ib. 

This 2-in. depth can be compressed sufh- 
ciently to furnish a complete and uniform 
support to the monolithic structure of brick 
and stone, and yet afford a sufficient resiliency 
to relieve the shock that comes from the 
vibration of the impact. The support is 
sufficient to withstand the weight that comes 
upon the pavement. Such a condition pro- 
tects against either shattering of the cement 
filler or breaking it with the weight of the 
load. The sand cushion thus prepared with- 
holds the flow of sand in the open joints be- 
tween the brick not more than is found neces- 
sary to bring the brick to an even surface by 
rolling after they are placed in the street. 

Other functions of this sand cushion are 
to allow the movement of the wearing surface 
of brick and stone without obstruction—the 
movement from thermal influences so plainly 
brought out by Mr. J. E. Howard of the 
Bureau of Standards. [See Engineering Rec- 
ord, Sept. 27, page 345.] Relief from this 
creeping movement is obtained by placing 
a cushion along and next to the curb. The 
longitudinal expansion will be cared for either 
in compression, distribution or both. A trans- 
verse cushion is, therefore, not needed. 

The brick must be placed in the street, with 
the best edge up in the first instance. They 
must be kept clean, protected from mud and 
dirt. 

The application of the cement filler is one 
of the easiest steps in the construction of a 
brick pavement. It is only made difficult by 
the substitution of some methods or a use 
of material most unsuited for the purpose. 
Suffice to say the filler must be in place in 
proportion—that is, 1 of sand and 1 of cement. 
It must occupy the joints from top to bottom. 
Some so-called cement-filled brick-block or 
stone-block paveménts have failed because the 
cement filler occupied only % in. of the upper 
portion of the joint. The filler should be per- 


“mitted to set under influences developing its 


greatest strength—kept moist by a sheet of 
dirt or sand over the top, the sand cushion 
below having been slightly moistened when 
rolled.. The rich mixture of Portland cement 
and sand is allowed to attain its best quality 
by such treatment. 

Some writers inexperienced in brick-pave- 
ment construction feel that it is difficult to 
understand or. difficult to execute. We hold 
to the contrary opinion, in proof of which 
we have frequently constructed pavements by 
using inexperienced and so-called green men 
for the work, organizing and proceeding with 
each step in a most satisfactory way without 
any difficulty whatever. 

Wirr P. Brair, 
Secretary National Paving Brick 
Manufacturers’ Association. 
Cleveland. 


Accelerated Pavement Tests 


Sir: The making of accelerated tests in 
public, as was done at the American Road 
Congress at Detroit, you state editorially in 
your issue of Oct. 25 to be a mistake and 
that “the place, then, for accelerated tests 
is not in public, but in the calm, judicious 
atmosphere of the laboratory,’ and that its 
exhibition was “a violation of good engineer- 
ing sense.” 

Forgetting for a moment the outcome. let 


.from dishonest office seekers. 


us consider the attitude of the layman toward 
tests. Unfortunately it is possible to get ex- 
pert engineering opinions on both sides of 
practically every question calling for settle- 
ment. No profession stands higher in the 
estimation of the public than civil engineering, 
yet until it becomes an exact science there 
will be differing opinions which leave the lay- 
man at sea. This is especially true in the 
comparison of paving materials. 

If it were possible, then, so to conduct a 
test as to leave no loophole of doubt in the 
minds of competing manufacturers as to 
methods of completeness, and if the test could 
be so staged that the public could see the fair- 
ness of the comparisons, and perhaps draw 
their own conclusions, there would be a con- 
clusiveness to the test, at least to the layman, 
which is largely lacking in privately con- 
ducted tests; and if competent engineers were 
to prepare their own conclusions in the “calm,, 
judicious atmosphere” of their laboratory off- 
ces, their report should be just as fair andi 
just. as convincing as if the public had not 
had an opportunity to scrutinize every step of 
the test. 

We have forced publicity of corporation 
accounts, not to pry curiously into legitimate 
business but to safeguard it from the illegiti- 
mate acts of competitors. We have forced. 
publicity of campaign contributions, not to 
curtail the raising of funds for legitimate 
campaign purposes but to safeguard honest 
No body of 
men is individually and collectively so free 
from the suspicion of dishonesty as the civil 
engineering profession, but as long as inde- 
terminate factors and personal judgment must 
enter into decisions, it is not unreasonable to 
conduct tests in public as was done at De- 
troit, and this will serve not only to. eliminate 
the slighest suspicion of bias but will surely 
bring about a greater measure of confidence 
between engineer and layman. 

The paving determinator test was con- 
ducted for the benefit of the layman as well 
as the engineer. The concrete and the brick 
sections were each laid by interests to whose 
advantage it would be to have their sections. 
show up well. The integrity of the conduct 
of the test is beyond question. As for the 
conclusions of the test, based upon data taker 
during the run, it is hard to believe that the 
report of the members of the civil engineer- 
ing faculty of the University of Michigan 
will be other than fair and impartial, identical 
with what would be expected from a similar 
test conducted in the semi-secrecy of their 
own college laboratory. 

Where, then, is the “violation of engineer 
ing sense’? Is not this openly conducted test 
a step in advance in engineering? Is it not 
in line with the open methods now demanded 
in business and politics? Is it not the form 
of test which in future may be depended upon 
to settle conclusively points about which there 
are differences of opinion which should be 
unified? True, it is an accelerated test and’ 
therefore one from which it is harder to draw 
true conclusions, but this only amplifies the 
argument for it. 

The results of the test were surprising, and’ 
in a way disappointing, to both of the friendly 
parties interested, but they show one fact so: 
conclusively that it should not be passed over 
lightly—that the interests promoting concrete 
pavements have been painstakingly fair, just 
to competing materials, and willing to risk 
the defeat of their purpose in a test whose 
outcome was wholly problematical and de- 
pendent, so far as they knew, upon the rela— 
tive merits of the materials used. 

Chicago. . CoNCRETE ENGINEER, 


